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ABSTRACT

Nondestructive deflection testing using falling weight deflectometers is one element of the
monitoring effort currently underway by the Strategic Highway Research Program (SHRP)
for the Long Term Pavement Performance (LTPP) study. Because accurate data is key to
the success of the LTPP study, SHRP has implemented a number of measures to ensure the
quality of deflection data. They include equipment comparison and calibration, standardized
field testing procedures and field data checks, and quality assurance software.

Equipment calibration and field data checks built into the FWD data acquisition software are
the first line of defense against invalid deflection data. The second line of defense is a
computer program, called FWDSCAN, which verifies the integrity, completeness, and
compliance with the established test pattern of the field data after it is delivered to the SHRP
regional office. For the final stage in the quality assurance process, a computer program
called FWDCHECK has been developed to analyze deflection data for test section
homogeneity, the degree to which test pit data is representative of the section, the presence
of data outliers within the section, and overall reasonableness from a structural capacity
viewpoint.

This report focuses on the FWDCHECK program. The report is provided in three separate
volumes: Technical Documentation, User’s Guide, and Program Listing. The technical
documentation gives a detailed description of the program including the analyses and
algorithms used. A detailed description of the program usage is provided in the User’s
Guide. Finally, a complete printout of the computer source code is included in the third
volume, Program Listing.



FWOCHECK.BAS

DECLARE SUB PlotSetup (XMint, XMax!, YMin!, YMax!, PlotXMin!, PlotXMax!, PlotYMin!, PlotYMax!, LX!, XScale!l)
DECLARE SUB RedimArrays ()
DECLARE SUB ResetVariables () B
DECLARE SUB PlotDeviationCurve (PlotLocationX, PtotHeightX, PlotDeflectorX, PlotYMinl, PlotYMax!)
DECLARE SUB PlotNormDeflCurves (PlotLocationX, PlotHeightX, PlotYMax!)
DECLARE SUB CalcStationStats (StatsFailedX)
DECLARE SUB CalcOverallStats ()
DECLARE SUB CalcTPOverallStats ()
DECLARE SUB PlotCorrDeflCurves (PlotLocationX, PlotHeightX, PlotYMax!)
DECLARE SUB SetMateriallnfo ()
DECLARE SUB OutliersMenu (ExitCodeX)
DECLARE SUB SubsgectionAnalysisMenu (ExitCodeX)
DECLARE SUB CheckHeader2 (ExitCodeX)
DECLARE SUB ReadFWDDatafile ()
DECLARE SUB ReadNextLine (DataTypeX)
DECLARE SUB GetFileName (ExitCodeX)
DECLARE SUB StatisticsMenu (ExitCodeX)
DECLARE SUB StructuralMenu (ExitCodeX)
DECLARE SUB ReadPeaks2 ()
SUB

DECLARE DisplayCopyright ()
DECLARE FUNCTION DeflectionRatiot (Eisi, EIf{)
DECLARE FUNCTION StandardDeviation! (SSum!, SSum2l, ltemCountX) ’‘do not erase

DECLARE FUNCTION Betall (a!, B!, X!) 'do not erase
DECLARE FUNCTION BetaCF! (a!, B!, X1) ‘do not erase
DECLARE FUNCTION GammalLN! (XX!) ‘do not erase
DECLARE FUNCTION Log10 (value!) ’do not erase

$SINCLUDE: ’‘declare.inc’
'SINCLUDE: ‘fdeclart.inc’
'$SINCLUDE: ’‘fdeclar2.inc’
'SINCLUDE: ‘cmnblank.inc’
SINCLUDE: ’fwdcheck.inc’

CONST TrueX = -1, FalseX = 0, MaxNumStationsX = 50, MaxLocationsX = 6
CONST MaxDeflectorsX = 7, MaxNumPeaksX = 16, MaxHeightsX = &4, MaxlLayersX = 10
CONST MinPointsinSubSectionX = &4, ThresholdAlpha = 95, MaxTimesX = 10

GP.MonitorX = MonitorX

CALL DisplayCopyright

CALL SetMateriallnfo

FPathg = "

PageX = 1: MaxPageX = 5

DO

SELECT CASE PageX
CASE 1

CALL RedimArrays
CALL Resetvariables
SCREEN 0: WIDTH 80, 25: CLS
CALL GetFileName(ExitCodeX)
Source$ = FPath$ + File$ + Ext$
OPEN Source$ FOR INPUT AS #1

Output$ = FPath$ + File$ + “ RESY

DBRootS = LEFT$(Files, 3) 'kludge to show section ID on screen
WOBExt$ = MIDS(Files, 4, 3) ’kludge to show section ID on screen
cLs

LineCounter& = 0
LSX = LEN(Source$)
Msg$ = "Reading FWD data from file: ®
IF LSX > 51 THEN
c1X = 41 - LSX \ 2
LOCATE 9, 27: PRINT Msg$
LOCATE 10, c1X: PRINT Source$
ELSE
ciX = 41 - (LSX + 28) \ 2
LOCATE 10, c1X: PRINTY Msg$; Source$
END IF
CALL ReedFWDDatafFile
CLOSE #1
IF (LocationlListX(4) AND NOT LocationlListX(3)) OR (LocationlistX(2) AND NOT LocationListX(1)) THEN
FoundX = FalseX
FOR ssX = 0 TO 1
File$ = LEFTS(File$, 7) + QPTrim$(STRS(ssX))
Source$ = FPath$ + File$ + Ext$
IF ExistX(Source$) THEN
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OPEN Source$ FOR INPUT AS #1
cLs
LineCounter = 0
LSX = LEN(Source$)
Msg$ = “Reading FWD test pit data from file: ®
IF LSX > 41 THEN
ciX = 41 - LSX \ 2
LOCATE 9, 23: PRINT Msg$
LOCATE 10, c1X: PRINT Source$
ELSE
ciX = 41 - (LSX + 37) \ 2
LOCATE 10, c1X: PRINT Msg$; Source$
END IF
Do
1F LineCounterd < 37 THEN
CALL CheckHeader2(ExitCodeX)
IF ExitCodeX = 999 THEN EXIT DO
ELSE -
CALL ReadNextlLine(DataTypeX)
SELECT CASE DataTypeX
CASE 1 'peak deflection data block
CALL ReadPeaks2
CASE -1
EXIT DO
CASE ELSE
'do nothing
END SELECT
END IF
LOOP
CLOSE #1
END IF
IF NumTPStationsX > O THEX FoundX = TrueX: EXIT FOR
NEXT ssX
1F NOY FoundX THEN
REDIM PUText$(1)
PUText$(1) = “Test pit data NOT found where expected. Proceeding without it...¥
CALL PopupMarning(0, 0, ®%)
END IF
END IF
FOR 1X = 1 TO NumTPStationsX
IF TPStationX(IX) > O AND TPStationX(1X) < 100 THEN TPStationX(IX) = -TPStation¥%(IX)
NEXT IX
CALL CalcStationStats(StatsFailedX)
IF NOT StatsFailedX THEN
CALL CalcOverallStats
CALL CalcTPOverallStats
IF EnglishX THEN

RadFactor = 1

LoadFactor = 1 ‘pounds to pounds

DeflFactor = .001 'mils to inches
ELSE

RadFactor = 1 / 25.4

LoadFactor = .145 ® 3.141593 ® (LPR / 25.4) ~ 2 'kPa to pounds

DeflFactor = .001 7 25.4 ‘microns to inches
END IF

TLPR = LPR ® RadFactor
OPEN Output$ FOR OUTPUT AS #2

ELSE 'bad deflection data found!
ExitCodeX = -2 !force selection of new file
END IF
CASE 2
CALL StatisticsMenu(ExitCodeX)
CASE 3
CALL SubsectionAnalysisMenu(ExitCodeX)
CASE 4
CALL OutliersMenu(ExitCodeX)
CASE 5
CALL StructuralMenu(ExitCodeX)
END SELECT
SELECT CASE ExitCodeX
CASE 1

PageX = PageX + 1
CASE -1

'
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PageX = PageX - 1

CASE -2
PageX = {1 ’Select a new file
CASE 0
'‘nothing yet
END SELECT

IF PageX < 1 THEN PageX = 1

IF PageX > MaxPageX THEN PageX = 1
LOOP
END

SUB CalcCorrStationStats STATIC
! Calc average normalized corrected deflection for each drop height at each station:
REDIM MeanCorrDefl(NumStationsX, MaxHeightX), TPMeanCorrDefl(2, MaxHeightX)
FOR IX = 1 TO NumStationsX
sum=0
ACountX = 0
FOR JX = 1 TO InitNumPeaksX
IF JX = 1 THEN LastHeightX = HeightsX(JX)
IF HeightsX(JX) = LastHeightX THEN
IF TempCorrDefl(1X, JX) > O THEN
Sum = Sum + TempCorrDefl(1X, JX) / TestLoad(1X, JX)
ACountX = ACountX + 1
END IF
ELSE
IF ACountX > 0 THEN
MeanCorrDefl(IX, LastHeightX) = Sum / ACountX
Sum = TempCorrDefl(IX, J%) / TestlLoad(1%, J%)

END 1IF
LastHeightX = HeightsX(JX)
ACountX = 1

END IF

If JX = InitNumPeaksX THEN
1F ACountX > O THEN
MeanCorrDefl(1X, LastHeightX) = Sum / ACountX
END IF
END IF
NEXT JX
NEXT 1%
! Calc average normalized corrected deflection for each drop height at each test pit:
FOR IX = 1 TO NumTPStationsX
Sum=0
ACountX = 0
FOR JX = 1 TO InitNumPeaksX
IF JX = 1 THEN LastHeightX = HeightsX(JX)
IF HeightsX(JX) = LastHeightX THEN
IF TPTempCorrDefl (1%, JX) > O THEN
Sum = Sum + TPTempCorrDefl(IX, J%X) / TPTestLoad(1%X, JX)
ACountX = ACountX + 1
END IF
ELSE
IF ACountX > 0 THEN
TPMeanCorrDefl (1%, LastHeightX) = Sum / ACountX
Sum = TPTempCorrDefl(1X, JX) / TPTestlLoad(IX, JX)

END IF
LastHeightX = HeightsX(JX)
ACountX = 1

END IF

IF JX = InitNunPeaksX THEN

IF ACountX > O THEN
TPMeanCorrDef{(IX, LastHeightX) = Sum / ACountX

END IF

END IF

NEXT JX
NEXT IX
END SUB

SUB CalcMidDepthTemps STATIC
CALL MiliteColor
LOCATE 22, 11: PRINT “calculating asphalt mid depth temperatures. please wait..."
REDIM NidTemp(10, 2), Gradient(10, 2), AdjMeasMinX%(10, 2)
REDIM AdjFUDMinX(MaxNumStationsX), TPAdjFWDMinX(2)
IF CrossingMidnightX THEN
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IF FUDMinutesX(1) < 720 THEN
AdjFDMInX(1) = FWDMinutesX(1) + 1440
ELSE
AGJFMDMIn%(1) = FWDMinutesX(1)

END IF
ELSE
AdjFUDMinX(1) = FWDMinutesX(1)
END IF
FOR IX = 2 TO NumStationsX 'makes FWD times ABSOLUTELY sequential

IF CrossingMidnightX THEN
IF AdjFUDMIinZ(IX - 1) > FUDMinutesX(IX) THEN
AdJADMIinX(IX) = FUDMinutesX(IX) + 1440
ELSE
AdjFUDMIiNX(IX) = FWDMinutesX(1X)
END IF
ELSE
AdJFUDMINX(1%X) = FWOMinutesX(1X)
END IF
NEXT 1%
IF CrossingMidnightX THEN
IF TPFWDMinutesX(1) < 720 THEN
TPAdjFWOMINX(1) = TPFWDMinutesX(1) + 1440
ELSE
TPAdJFWDMINX(1) = TPFWOMinutesX(1)
END IF

tafter crossing midnight

ELSE
TPADjFWDMinX(1) = TPFWDMinutesX(1)
END IF
FOR 1X = 2 TO TPNumStationsX 'makes FWD times ABSOLUTELY sequential

IF CrossingMidnightX THEN

IF TPAd)FWDMInX(IX - 1) > TPFWDMinutesX(IX) THEN ’after crossing midnight

TPAdjFWDMInX(IX) = TPFWDMinutesX(IX) + 1440

ELSE
TPAdjFWDMinX(1X) = TPFWOMinutesX(IX)
END IF
ELSE
TPAdjFWOMInX(1X) = TPFWDMinutesX(1X)
END IF
NEXT IX
FOR JX = 1 TO 2
AdjMeasMinX(1, JX) = MeasMinutesX(1, JX)
FOR IX = 2 TO NumTimesX(JX)
IF CrossingMidnightX THEN

IF AdjMeasMinX(IX - 1, JX) > MeasMinutesX(I1X, JX) THEN ’after crossing midnight

'makes TEMPERATURE times
! ABSOLUTELY sequential

AdjMeasMinX(IX, JX) = MeasMinutesX(IX, JX) + 1440

ELSE

AdjMeasMinX(IX, JX) = MeasMinutesX(IX, JX)

END IF
ELSE
AdjMeasMinX(1X, JX) = MeasMinutesX(IX, JX)
END IF
NEXT 1X
NEXT JX
FOR JX = 1T02
FOR IX = 1 TO NumTimesX(JX)
Sum =0
FOR KX = 1 TO NumDepthsX
Sum = Sum + TimeTemp(lX, JX, KX)
NEXT K%
MidTemp(1X, JX) = Sum / NuwepthsX
NEXT 1X
FOR IntervalX = 1 TO NumTimesX(JX) - 1

Gradient(IntervalX, JX) = (MidTemp(intervalX + 1, JX) - MidTemp{IntervalX%, J%X)) / (AdjMeasMinX(IntervalX + 1, JX) -

AdjMeasHinX(IntervalX, JX))
NEXT IntervalX
NEXT J%
FOR IX = 1 TO NumStationsX
IF StationX(IX) < 250 THEN JX = 1 ELSE JX = 2

LolndexX = 1 ‘Gradient = temp gradient with INCREASING time

HilndexX = 2

TimeDiffX = AdjFWDMIinX(IX) - AdjMeasMinX(LolndexX, JX)
IF TimeDiffX < O THEN 'Gredient w/+time, before lotime uses lotemp

MidDepthTemp(IX) = MidTemp(LoIndexX, JX)

»
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ELSEIF AdJFUDMinX(IX) < AdjMeasMinX(HilndexX, JX) THEN
MidDepthTemp(IX) = Gradient(LolndexX, JX) ® TimeDiffX + MidTemp(LolndexX, JX)
ELSE
Do
IF HilndexX < NumTimesX(JX) THEN
LolndexX = LolndexX + 1
HilndexX = HilndexX + 1
TimeDiffX = AdjFUDMinX(IX) - AdjMeasMinX(LolndexX, JX)
IF TimeDiffX > 0 THEN ‘Gradient w/+time, -time
IF AdjFUDMInX(1X) < AdjMeasMinX(HilndexX, JX) THEN
MidDepthTemp(1X) = Gradient(LolndexX, JX) ® TimeDiffX + MidTemp(LolndexX, JX)

EXIT DO
END IF
END IF
ELSE 'after last temp measurement
MidDepthTemp(1X) = MidTemp(HilndexX, JX)
EXIT DO
END IF
Loop
END IF
NEXT 1%

FOR 1% = 1 TO NumTPStationsX
IF TPStationX(IX) < 250 THEN JX = 1 ELSE J% = 2
LolndexX = 1 'Gradient = temp gradient with INCREASING time
HilndexX = 2
TimeDiffX = TPAD]FUDMIinX(1X) - AdjMeasMinX(LoindexX, JX)
IF TimeDiffX < O THEN 'Gradient w/+time, before lotime uses lotemp
TPMidDepthTemp(1X) = MidTemp(LolndexX, J%)
ELSEIF TPAdjFWDMinX(IX) < AdjMeasMinX(HiIndexX, JX) THEN
TPHidDepthTemp(1X) = Gradient(LolndexX, JX) ® TimeDiffX + MidTemp(LolndexX, JX)
ELSE
bo
IF HilndexX < NumTimesX(JX) THEN
LolndexX = LolndexX + 1
HilndexX = HilndexX + 1
TimeDiffX = TPAdjFWDMinX(IX) - AdjMeasMinX(LolndexX, JX)
IF TimeDiffX > 0 THEN ‘Gradient w/+time, -time
IF TPAdjFUDMIinX(IX) < AdjMeasMinX(HilndexX, JX) THEN
TPMidDepthTemp(1X) = Gradient(LolndexX, JX) ® TimeDiffX + MidTemp(LolndexX, JX)

EXIT DO
END IF
END IF
ELSE ‘after hitime uses hitemp
TPMidDepthTemp(1X) = MidTemp(HiIndexX, JX)
EXIT DO
END IF
LOOP
END IF
NEXT IX
ERASE MidTemp, Gradient, AdjMeasMinX, AdjFWDMinX, TPAdjFWDMin%
END SuUB

SUB CalcOutliers STATIC
REDIM Deviation(NumStationsX, MaxHeightX, NumDeflectorsX)
REDIM TPDeviation(NumTPStationsX, MaxHeightX, NumDeflectorsX)
LastStationX = 0
FOR LX = 1 TO NumSubSectX
FirstStationX = LastStationX + 1
LastStationX = StationCountX(LX) + FirstStationX - 1
FOR IX = FirstStationX TO LastStationX ‘calc deviation of norm deflection for each height and sensor
PLX = PointLocationX(IX) + 1
FOR JX = 1 TO MaxHeightX
IF SubSectionMearDefl(PLX, JX, 1, LX) <> 0 AND SubSectionStDevDefl(PLX, J%, 1, LX) <> 0 THEN
FOR KX = 1 7O NumDeflectorsX
IF KX = 1 THEN
Deviation(IX, JX, KX) = (MeanCorrDefl(I%, JX) - SubSectionMeanDefl(PLX, J%, KX, L%)) / SubSectionStDevDefl(PLX,

X, KX, LX)
ELSE
Deviation(IX, J%, KX) = (MeanNormDefl(IX, JX, KX) - SubSectionMeanDefl(PLX, JX, KX, X)) /
SubSectionStDevDefl(PLX, JX, KX, LX)
END IF
NEXT KX

ELSE
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FOR KX = 1 TO NumDeflectorsX
Deviation(1%X, ... XX) =0
NEXT KX
END IF
NEXT JX
NEXT IX
NEXT L%
FOR 1X = 1 TO NumTPStationsX ‘for all test pit locations (1 or 2)
FOR JX = 1 TO MaxHeightX
IF TPStationX(1X) <= 0 THEN LX = 1 ELSE LX = NumSubSectX
Meant = SubSectionMeanDefl(PLX, JX, 1, LX)
StDevl = SubSectionStDevDefl(PLX, J4%X, 1, LX)
IF Meanl < 0 AND StDevl © 0 THEN
FOR KX = 1 TO NumDeflectorsX

IF KX = 1 THEN

TPDeviation(IX, J%X, KX) = (TPMeanCorrDefl(1%X, JX) - SubSectionMearDefl(PLX, JX, KX, L¥X)) /
SubSectionStDevDefl (PLX, JX, KX, LX)

ELSE

TPDeviation(IX, JX, KkX) = (TPMeanNormDefl(IX, JX, KX) - SubSectionMeanDefl(PLX, JX, KX, X)) /
SubSectionStDevDefl(PLX, JX, XX, LX)
END IF
NEXT XX
ELSE
FOR KX = 1 TO NumDeflectorsX
TPDeviation(1X, JX, KX) =
NEXT KX
END IF
NEXT JX
NEXT 1%
END SUB

SUB CalcOverallStats STATIC
! Calc pass avg & std dev of norm deflection for each height and sensor:
REDIM PassSum(MaxLocationsX, MaxHeight%, NumDeflectorsX)
REDIM PassSumSq(MaxLocationsX, MaxHeightX, NumDeflectorsX)
REDIM Overal lMeanNormDefl(MaxLocationsX, MaxHeightX, MumDeflectorsX)
REDIM OveraliStDeviormDefl(MaxLocationsX, MaxHeightX, NumDeflectorsX)
REDIM Overal lCVNormDefl(MaxLocationsX, MaxHeightX, NumDeflectorsX)
FOR JX = 1 TO MaxHeightX
REDIM CountX(MaxLocationsX)
FOR IX = 1 TO NumStationsX
PLX = PointLocationX(IX) + 1
IF MeanNorwDefl(1%, JX, 1) > O THEN 'if geophone {1 is © 0
CountX(PLX) = CountX(PLX) + 1
FOR KX = 1 TO NumDeflectors%
PassSum(PLX, JX, KX) = PassSum(PLX, JX, KX) + MeanNormDefl(IX, JX, KX)
PassSumSq(PLX, J%, KX) = PassSumSqQ(PLX, JX, KX) + MeanNormDefl(IX, JX, KX) ~ 2
NEXT KX
END IF
NEXT IX
FOR 1% = 1 TO MaxLocationsX
FOR KX = 1 TO NumDeflectors¥X
IF CountX(1X) > 0 THEN ‘tests at this location
Overal IMeanNormDefL(1X, JX, KX) = PassSum(1X, JX, KX) / CountX(IX)
1F CountX(1X) >= 3 THEN
Overal [StDevNormDefl(IX, JX, KX) = StandardDeviation(PassSum(IX, JX, KX), PassSumSq(IX, JX, KX), CountX(iX))
Overal lCVNormDefL (1%, JX, KX) = OverallStDevNormDefl(1X, J%, KX) / OveralMeanNormDefl(IX, JX, KX) * 100
END IF
END IF
NEXT K%
NEXT 1%
NEXT J%
ERASE PassSum, PassSumSq, CountX
END SUB

SUB CalcStationStats (StatsFailedX) STATIC
! Calc average normalized deflection for each drop height at each station:
REDIM MeanNorsDefl(NumStationsX, MaxHeightX, NumDeflectorsX + 1)
REDIN TPMeanNormDefl(2, MaxHeight%, NumeflectorsX + 1)
StatsFailedX = FalseX

FOR 1% = 1 TO NumStationsX

[4]
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REDIM Sum(NumDefl|ectorsX)
ACountX = 0
FOR JX = 1 TO InitNumPeaksX

IF JX = 1 THEN LastHeightX = HeightsX(JX)

IF HeightsX(JX) = LastHeightX THEN

IF Defl(IX, JX, 1) > O THEN
FOR XX = 1 TO NumDeflectorsX
IF Defl(IX, JX, KX) > O THEN
Sum(KX) = Sum(KX) + Defl(1%, JX, KX) / TestLoad(I%X, J%)

ELSE
REDIM PUText$(4)
PUText$(1) = "Unusable deflection data found...*
PUText$(2) = Station® + STR$(StationX(IX)) + " feet®
PUText$(3) = » Height" + STR$(HeightsX(JX))
PUText$(4) = » Geophone" + STRS(KX)

CALL PopupError
StatsFailedX = TrueX
GOTO ClearOut
END IF
NEXT KX
ACountX = ACountX + 1
END IF
ELSE
IF ACountX > O THEN
FOR KX = 1 TO NumDeflectorsX
MeanNormDefl(IX, LastHeightX, KX) = Sum(KX) / ACountX
sum(kX) = Defl(lx J%, KX) / TestLoad(1X, JX)
NEXT KX
END IF
LastHeightX = HeightsX(JX)
ACountX = 1
END IF
IF JX = InitNumPeaksX THEN
IF ACountX > O THEN
FOR XX = 1 TO NumbeflectorsX
MeanNormDef{(1X, LastHeightX, KX) = Sum(KX) / ACountX
NEXT KX
END IF
END IF
NEXT J%
NEXT IX
! Calc average normalized deflection for each drop height at each test pit:
FOR IX = 1 TO NumTPStations%
REDIM Sun(NumDeflectorsX)
ACountX = 0
FOR JX = 1 TO InitNumPeaksX
IF JX = 1 THEN LastHeightX = Beights%(JX)
IF HeightsX(JX) = LastHeightX THEN
IF TPDefl(1X, J%, 1) > O THEN
FOR KX = 1 TO NumDeflectorsX
IF TPDefL(IX, JX, KX) > O THEN
Sum(KX) = Sum(KX) + TPDefl(1X, JX, KX) / TPTestLoad(iX, JX)

ELSE
REDIM PUText$(4)
PUText$(1) = "Unusable test pit deflection data found...®
PUText$(2) = Station ® + LTRIMS(STRS(TPStationX(I1X))) + * feet®
PUText$(3) = = Height® + STRS$(HeightsX(JX))
PUText$(4) = Geophone® + STR$(KX)

CALL PopupError
StatsFailedX = TrueX
GOTO ClearOut
END IF
NEXT KX
ACountX = ACountX + 1
END IF
ELSE
IF ACountX > O THEN
FOR KX = 1 TO NumDeflectors%
TPMeanNormDefl(1X, LastHeightX, KX) = Sum(KX) / ACountX
sun(KX) = TPDefl(IX, JX, KX) / TPTestlLoad(1X, JX)
NEXT KX
END IF
LastHeightX = HeightsX%(J%)
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ACountX = 1
END IF
If JX = InitNumPeaksX THEN
IF ACountX > O THEN
FOR KX = 1 TO NumDeflectorsX
TPMeanNormDefl(IX, LastHeightX, KX) = Sum(KX) / ACountX
NEXT KX
END IF
END IF
NEXT JX
NEXT 1%

ClearOut:
ERASE Sum
END SUB

SUB CalcSubSectionAlipha (RecalcX) STATIC
REDIM SubSectMean(NumSubSectX), SubSectStdDev(NumSubSect¥X)
REDIM PUText$((NumSubSectX - 1) ® 2 + 4), StatusX(NumSubSectX - 1, 2)
IF NOT HeightListX(2) THEN
REDIM PUText$(2) .
PUText$(1) = “NO data present for drop height 2. Unable to calculate statistics®
PUText$(2) = *for these subsections. Resetting boundaries for NO subsections...¥
CALL PopupError
NumSubSectX = 1
SubSectEndX(1) = 500
RecalcX = FalseX
EXIT SuB
END IF
Format$ = " #"
LastStationX = 0
AnyEqualX = FalseX
FOR IX = 1 TO NumSubSectX 'stats based on CORRECTED geophone 1
FirstStationX = LastStationX + 1
LastStationX = StationCountX(IX) + FirstStationX - 1
SubSectSum = 0
SubSectSumsq = 0
FOR JX = FirstStationX TO LastStationX
SubSectSum = SubSectSum + MeanCorrDefl(JX, 2)
SubSectsumSq = SubSectSumSq + MeanCorrDefl(J%, 2) * 2
NEXT JX
SubSectMean(]X) = SubSectSum / StationCountX(IX)
SubSectStdDev(1X) = SQR((SubSectSumSq - (SubSectSum * 2) / StationCountX(IX)) / (StationCountX(I%) - 1))
NEXT 1%
FOR 1X = 1 TO NumSubSectX - 1 'students t-test for equal means (95X confidence)
IndexX = 2 * IX - 1
var! = SubSectStdDev(iX) ~ 2
var2 = SubSectStdDev(iX + 1) ~ 2
T1 = var! / StationCountX(1X)
T2 = var2 / StationCountX(1% + 1)
ct = StationCountX(IX) -~ 1
¢2 = StationCountX(I% + 1) - 1
Degrees = (T1 4+ T2) ~ 2 /7 ((T1 2 2 / c1) + (T2 ~ 2 / ¢2))
T = (SubSectMean(1X) - SubSectMean(lX + 1)) / SQR(T1 + T2)
8a = Degrees / 2
bb = .5
cc = Degrees / (Degrees + ABS(T) * 2)
KeyValue = (1 - Betal(aa, bb, cc) /7 2) ® 100
IF KeyValue < ThresholdAlpha THEN
PUText$(IndexX) = “Comparing subsections®™ + STR$(IX) + ® and" + STR$(IX + 1) + », BELOW threshold, therefore EQUAL
means,*
AnyEquatlX = TrueX
StatusX(IX, 1) = TrueX ]
ELSE
PUText$(IndexX) = “Comparing subsections® + STR$(IX) + ® and" + STR$(IX + 1) + ¥, ABOVE threshold, therefore UNEQUAL
means. "
END IF
IF var1 > var2 THEN 'F-Test for significantly diff variances
FStat = vari / var2
dft = ¢t
df2 = ¢2
ELSE
FStat = var2 / varl

{3
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dft = c2
df2 = c1
END IF
aa =dft /2
bb = df2 /2
cc = df2 / (df2 + df1 ® FStat)
dd = dft1 / (df1 + df2 / FStat)
prob = Betal(bb, aa, cc) + (1 - Betai(as, bb, dd))
KeyValue2 = (1 - prob) ® 100 :
1F KeyValue2 < ThresholdAlpha THEN
PUText$(IndexX + 1) = “Comparing subsections® + STR$(IX) + ™ and® + STR$(IX + 1) + ", BELOW threshold, therefore EQUAL
variances.®
AnyEqualX = TrueX
StatusX(1X, 2) = TrueX
ELSE
PUText$(IndexX + 1) = "Comparing subsections® + STR$(IX) + ® and" + STR$(IX + 1) + ¥, ABOVE threshold, therefore
UNEQUAL . variances.”
END IF
NEXT IX
IF AnyEqualX THEN
PUText$((NumSubSectX - 1) ® 2 + 1)
PUText$((NumSubSectX - 1) ® 2 + 2)
PUText$((NumSubSectX - 1) ® 2 + 3)
PUText$((NumSubSectX - 1) ® 2 + 4)
Recalc$ = wy»
CALL PopupMarning((NumSubSectX - 1) ® 2 + 4, 1, Recalc$)
Recalc$ = UCASES(Recalc$)
IF Recalc$ = “Y" THEN RecalcX = TrueX ELSE RecalcX = FalseX

B At least one (1) of the comparisons shows EQUAL subsection statistics.®
" Do you want to re-divide this section into different subsections based"
® on these results and then recalculate the comparison?®

ELSE
RecalcX = FalseX
END IF
ERASE SubSectMean, SubSectStdDev, PUText$
END SUB

SUB CalcSubSectionStats STATIC
' Calc subsection avg & std dev of deflection for each height and sensor:
REDIM SubSectionMeanDefl(MaxlLocationsX, MaxHeightX, NumDeflectorsX, NumSubSectX)
REDIM SubSectionStDevDefl(MaxLocationsX, MaxHeightX, NumDeflectorsX, NumSubSectX)
REDIM SubSectionCvDefl(MaxLocationsX, MaxHeightX, NumDeflectorsX, KumSubSectX)
LastStationX = 0
FOR LX = 1 TO NumSubSectX
REDIM SubSectionSum(MaxLocationsX, MaxHeightX, NumDeflectorsX)
REDIM SubSectionSumSq(MaxlLocationsX, MaxHeight¥X, NumDeflectorsX)
FirstStationX = LastStationX + 1
LastStationX = StationCountX(LX) + FirstStationX - 1
FOR JX = 1 TO MaxHeight¥X
REDIM CountX(MaxlLocationsX)

FOR IX = FirstStationX TO LastStationX ’for given subsection
PLX = PointLocationX(IX) + 1
IF CorrectedX THEN 'if data has been temp corrected
1F MeanCorrDefl(1X, JX) > 0 THEM ’if geophone 1 is < 0

CountX(PLX) = CountX(PLX) + 1
SubSectionSum(PLX, J%X, 1) = SubSectionSum(PLX, JX, 1) + MeanCorrDefl(I1X, JX)
SubSectionSumSq(PLX, JX, 1) = SubSectionSumSq(PLX, JX, 1) + MeanCorrDefl(1X, JX) ~ 2
FOR KX = 2 TO NumDeflectorsX
SubSectionSum(PLX, JX, KX) = SubSectionSum(PLX, J%X, KX) + MearWormDefl(1%, JX, K%)
SubSect ionSumSq(PLX, JX, XX) = SubSectionSumSq(PLX, JX, KX) + MeanNormDefl(I%, J%, KX) ~ 2
NEXT KX
END IF
ELSE . ’if data has NOT been temp corrected
IF MeanNormDefl(IX, JX, 1) > O THEN 'if geophone 1 is < 0
CountX(PLX) = CountX(PLX) + 1
FOR KX = 1 TO NumDeflectorsX
SubSectionsum(PLX, JX, KX) = SubSectionSum(PLX, JX, KX) + MearNormDefl(IX, JX, KX)
SubSectionSumSq(PLX, JX, KX) = SubSectionSumSq(PLX, J%, KX) + MearNormDefl(IX, J%, KX) ~ 2
NEXT KX
END IF
END IF
NEXT IX
FOR I1X = 1 TO MaxLocationsX
IF CountX(IX) > O THEM ’tests at this location
FOR KX = 1 TO NumDeflectorsX
SubSectionMeanDefl(IX, JX, KX, LX) = SubSectionSum(IX, JX, KX) / CountX(IX)
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IF CountX(1X) >= 3 THEN
SubSectionStDevDefl (1%, J%, KX, LX) = StandardDeviation(SubSectionSum(IX, JX, KX), SubSectionSumSq(iX, J%,
KX), CountX(1%))
SubSectionCVDefl(IX, J%, K%, LX) = SubSectionStDevDefl(I%, J%, K%, LX) / SubSectionMeanDefl(1%, J%, KX, LX)
* 100
END IF
NEXT KX
END IF
NEXT IX
NEXT J%
NEXT L%
ERASE SubSectionSum, SubSectionSumSq
END SUB

SUB CalcTempCorrDefl STATIC
REDIN ESMG(NumDeflectorsX), TempRadial(NunDeflectorsX)
REDIM TempCorrDefl(NumStationsX, InitNuwPeaksX), TPTempCorrDefl(2, InitNumPeaksX)
StanTesp = 68 ’standard temperature
N2 = .45 'subgrade poisson’s ratio
P2=1-N2"2
FOR KX = 1 TO NumDeflectorsX
TempRadial (KX) = Radial(KX) ® RadFactor
NEXT KX
Els = 10 ~ (6.464351 ~ .0001454 ¢ (StanTemp ~ 1.948)) / 1000
FOR IX = 1 TO NumStationsX
E1f = Ets /7 (10 ~ (.0001454 ® ((MidDepthTemp(IX) * 1.948) - (StanTemp ~ 1.948))))
FOR JX = 1 TO InitNumPeaks¥X
Pressure = (TestLoad(IX, JX) ® LoadFactor) / (3.141593 ® TLPR * 2)
FOR KX = 1 TO NumDeflectorsX tdeflection in inches, radial offset in inches
IF Defl(IX, J%, KX) © O THEN
IF TempRadial(kKX) < (.25 ® TLPR) THEN
ESMG(KX) = 2 * P2 ® Pressure ® TLPR / (Defl(IX, JX, KX) ® DeflFactor)
ELSE
ct=1.1° (LOG(Taq:Radml(KX) /J TLPR) /7 LOG(10)) + 1.15
c2=  5°N + .8
1F ¢1 > c2 THEN cc = c2 ELSE cc = ci
ESMG(KX) = (Pressure ® (TLPR ~ 2) ® P2 ® cc) / ((Defl(IX, J%, KX) ® DeflFactor) ® TempRadial(KX))
END IF
ELSE
ESNG(KX) = 1E+07
END IF
NEXT KX
Modutus(NumlayersX + 1) = MinS!(SEG ESMG(1), NumDeflectorsX) / 1000
TempCorrDef(IX, JX) = Defl(IX, J%, 1) ® DeflectionRatio(Els, E1f)
NEXT JX
NEXT IX
FOR 1X = 1 TO NumTPStationsX
E1f = Els / (10 ~ (.0001454 ® ((TPMicDepthTemp(IX) *~ 1.948) - (StanTemp * 1.948))))
FOR JX = 1 TO InitNumPeaksX
Pressure = (TPTestLoad(1X, JX) ® LoadFactor) / (3.141593 ® TLPR * 2)
FOR KX = 1 TO NumDeflectorsX tdeflection in inches, radial offset in inches
IF TempRadial(KX) < (.25 ® TLPR) THEN
ESMG(KX) = 2 ® P2 ® Pressure ® TLPR / (TPDefl (1%, JX, KX) ® DeflFactor)

ELSE
c1 = 1.1 ® (LOG(TempRadial (KX) / TLPR) / LOG(10)) + 1.15
c2=.5°N+ .85

IF ¢1 > ¢2 THEN cc = c2 ELSE cc = cl
ESMG(KX) = (Pressure ® (TLPR ~ 2) ® P2 ® cc) / ((TPDefl(1%X, JX, XX%) ® DeflFactor) ® TempRadial(KX))
END IF :
NEXT KX
Modu{us(NumlLayersX + 1) = MinS1(SEG ESMG(1), NumDeflectorsX) / 1000
TPTempCorrDefl(1X, JX) = _TPDefl(lX, J%, 1) ® DeflectionRatio(Els, E1f)
NEXT JX
NEXT 1%
ERASE ESMG, TempRadial
END SUB

SUB CalcTPOveral 1Stats STATIC
¢ Calc pass avg & std dev of norm deflection for each height and sensor:
REDIN PassSum{MaxHeightX, NumDeflectorsX)
REDIN PassSumSq(MaxHeightX, NumDeflectorsX)
REDIM TPOveraliMeanNorsDefl(MaxHeightX, NumDeflectorsX)
REDIM TPOverallStDevNorsDefl(MaxHeightX, NumDeflectorsX)
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REDIM TPOverallCVNormDefl(MaxHeightX, NunDeflectorsX)
FOR JX = 1 TO MaxHeightX
ACountX = 0
FOR 1X = 1 TO NumTPStationsX
1F TPMeanNorsDefl(IX, JX, 1) > O THEN ‘/if geophone 1 is < 0
ACountX = ACountX + 1
FOR KX = 1 TO NumDeflectorsX
PassSum(JX, KX) = PassSum(JX, KX) + TPMeanNormDefl(IX, JX, KX)
PassSumSq(J%, KX) = PassSumSq(JX, KX) + TPMeanNormDefl(IX, J%, KX) * 2
NEXT KX
END IF
KEXT IX
FOR KX = 1 TO NumDeflectorsX
IF ACountX > 0 THEN 'tests at this location
TPOveral IMearNormDef| (JX, KX) = PassSum(J%, KX) / ACountX
1F ACountX >= 2 THEN
TPOverallStDeviornDefl(JX, KX) = StandardDeviation(PassSum(JX, KX), PassSumSq(JX, KX), ACountX)
TPOverallCVNorsDefl (JX, KX) = TPOverallStDevNormDefl(JX, KX) / TPOveral (MeanNormDefl(JX, KX) ® 100
END IF
END IF
NEXT KX
NEXT J%
ERASE PassSum, PassSumSq
END SUB
FUNCTION DeflectionRatio (Ets, E1f) STATIC
REDIM AlphaS(MaxLayersX, MaxLayersX), AlphaF(MaxLayersX, MaxLayersX)
REDIM TransThickS(MaxLayersX, MaxLayersX), TransThickF(MaxlLayers¥X, MaxLayersX)
! PRINT USING “###¥.# %; Modulus(NumLayersX + 1); Els; E1f
CompressionS = 0
Compressionf = 0
FOR LX = 1 TO NumLayersX + 1
FOR MX = LX TO NumiayersX + 1
IF LX = 1 THEN
IF MX = 1 THEN
AlphaS(LX, MX) = 1
AlphaF(LX, MX) = 1
TransThickS(LX, MX) = Thickness(LX)
TransThickF(LX, MX) = Thickness(LX)
ELSE
AlphaS(LX, MX) = 1 - (Log10(E1s / Modulus(MX)) / (7.5 ® Thickness(LX) * .2))
AlphaF(LX, MX) = 1 - (Log10CE1f / Modulus(MX)) / (7.5 ® Thickness(LX) ~ .2))
TransThickS(LX, MX) = AlphaS(LX, MX) ® Thickness(LX) ® ((E1s / Modulus(MX)) ~ .333333)
TransThickF(LX, MX) = AlphaF(LX, MX) ® Thickness(LX) ® ((E1f / Modulus(MX)) ~ .333333)
END IF
ELSEIF LX = NumLayersX + 1 THEN
‘continue, subgrade layer never transformed
ELSE
AlphaS(LX, MX) = 1 - (Log10(Modulus(LX) / Modulus(MX)) / (7.5 ® Thickness(LX) * .2))
AlphaF(LX, MX) = 1 - (Log10(Modulus(LX) / Modulus(MX)) / (7.5 ® Thickness(LX) * .2))
TransThickS(LX, MX) = AlphaS(LX, MX) ® Thickness(LX) ® ((Modulus(LX) / Modutus(MX)) ~ .333333)
TransThickF(LX, MX) = AlphafF(LX, MX) ® Thickness(LX) ® ((Modutus(LX) / Modulus(MX)) ~ .333333)
END IF
' PRINT USING “i¥ #¥ #. ¥ # .M Mo M8 BHLM; L% MX; AlphaS(LX, NX); AlphaF(L%, MX); TransThickS(LX, M¥);

TransThickF(LX, MX)
NEXT MX
TopSumS = 0: TopSumf = 0
BottomSumS = 0: BottomSumf = 0
IF LX = 1 THEM
TopSumS = 0: TopSumf = 0
BottomSumS = Thickness(LX)
BottomSumf = Thickness(LX)
ELSE
FORMX =1TOLX - 1
TopSumS
TopSumf
NEXT NX
IF LX © NumlLayersX + 1 THEN
BottomSumS = TopSumS + Thickness(LX)
BottomSumf = TopSumF + Thickness(lX)
END IF
END IF
1F LX = 1 THEN

TopSumS + TransThickS(MX, LX)
TopSumf + TransThickF(MX, LX)
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FbsTop = 1
FbfTop = 14

ELSE
FbsTop = 1 / (SQR(1 + (TopSumS / TLPR) * 2))
FbfTop = 1 / (SQR(1 + (TopSumF / TLPR) * 2))

END IF

IF LX < NumLayersX + 1 THEN
FbsBottom = 1 / (SQR(1 + (BottomSumS / TLPR) * 2))
FbfBottom = 1 / (SQR(1 + (BottomSumF / TLPR) * 2))

ELSE
FbsBottom = 0
FbfBottom = 0
END IF

ModRatio = Modulus(NumlLayersX + 1) / Modulus(LX)
CompressionS = CompressionS + (FbsTop - FbsBottom) ® ModRatio
Compressionf = Compressionf + (FbfTop - FbfBottom) ® ModRatio
' PRINT USING “#. MR #.5EE ¥ WK #.#H%"; FbsTop; FbsBottom; FbfTop; FbfBottom
NEXT LX .
* PRINT CompressionS / Compressionf
DeflectionRatio = CompressionS / CompressionF
END FUNCTION

SUB GetCorrectedDeflectionParameters STATIC
FOR PlotHeightX = 1 TO MaxHeightX
IF HeightListX(PlotHeightX) THEN EXIT FOR
NEXT PlotHeightX
FOR PlotLocationX = 1 TO MaxLocations¥%
1F LocationListX(PlotLocationX + 1) THER EXIT FOR
NEXT PlotLocationX
REDIM Y(MaxHeightX ® (NumStationsX + KumTPStationsX))
CountX = 0
FOR IX = 1 TO NumStationsX
FOR JX = 1 TO MaxHeightX
1IF HeightListX(JX) THEN
CountX = CountX + 1
Y(CountX) = MeanCorrDefl(1X, JX)
END IF
NEXT JX
NEXT IX
FOR 1X = 1 TO NumTPStationsX
FOR JX = 1 TO MaxHeight¥%
IF HeightListX(JX) THEN
CountX = CountX + 1
Y(CountX) = TPMeanCorrDefl(I1X, JX)
END IF
NEXT J%X
NEXT 1%
PlotYMax = MaxS!(SEG Y(1), CountX)
ERASE Y
PlotYMax = PlotYMax ® 10001
T1 = INTCLOG(PlotYMax) / LOG(10))
TR=10"*"T1
T3 = FIX(PlotYMax / T2) + 1
PlotYMax = T3 ® 12
DoPlotX = TrueX%
po
IF DoPlotX THEN CALL PlotCorrDeflCurves(PlotLocationX, PlotHeightX, PlotYMax)
Do
sdr$ = INKEY$S
LOOP WHILE sdr$ = u»
KCodeX = KeyCodeX(sdr$)
DoPlotX = TrueX
SELECT CASE KCodeX
CASE 72 ‘up arrow, increase height by 1
DO
PlotHeightX = PlotHeightX + 1
IF HeightListX(PlotHeightX) THEN EXIT DO
IF PlotheightX > MaxHeightX THEN PlotHeightX = 0
LOOP
CASE 80 'down arrow, decrease height by 1
DO
PlotHeightX = PlotHeightX - 1
IF HeightlListX(PlotHeightX) THEN EXIT DO

12
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IF PlotHeightX < 1 THEN PlotHeightX = MaxHeightX + 1

LOOP

CASE 73 'pgUp, decrease location by 1
LastlocX = PlotLocationX
DO

PlotLocationX = PlotLocationX - 1
IF LocationlListX(PlotLocationX + 1) AND PlotLocationX <> 0 THEN EXIT DO
IF PlotLocationX < 1 THEN PlotLocationX = MaxLocationsX + 1

LOOP

IF PlotLocationX = LastLocX THEN DoPlotX = FalseX
CASE 81 'pgbn, increase location by 1

LastLocX = PlotLocationX

DO

PlotLocationX = PlotLocationX + 1
1F LocationListX(PlotLocationX + 1) THEN EXIT DO
IF PlotLocationX > MaxLocationsX THEN PlotLocationX = 0

LOOP
IF PlotlocationX = LastLocX THEN DoPlotX =-FalseX
CASE 60 'F2:screen dump

CALL ScrrDump(ScrnDumpRes$, 1, 0)
LPRINT CHRS$(12);
DoPlotX = FalseX
CASE 68 *F10:ExitPlots
EXIT SUB
CASE ELSE
DoPlotX = FalseX
END SELECT
LOOP
END SUB

SUB GetOutlierCurveParameters (ExitCodeX) STATIC
FOR PlotHeightX = 1 TO MaxHeightX
IF HeightlistX(PlotHeightX) THEN EXIT FOR
NEXT PlotHeightX
FOR PlotLocationX = 1 TO MaxLocationsX
IF LocationListX(PlotLocationX + 1) THEN EXIT FOR
NEXT PlotLocationX
PlotDeflectorX = 1
REDIM Y(MaxHeightX ® (NumStationsX + NumTPStationsX) ® NumDeflectorsX)
CountX = 0
FOR IX = 1 TO NumStationsX
FOR JX = 1 TO MaxHeight¥%
1F HeightlistX(JX) THEN
FOR KX 2 1 TO NumDeflectorsX
CountX = CountX + 1
Y(CountX) = Deviation(IX, JX, KX)
NEXT KX
END IF
NEXT J%
NEXT IX
FOR IX = 1 TO NumTPStationsX
FOR J% = 1 TO MaxHeightX
IF HeightListX(JX) THEN
FOR KX = 1 TO NumDeflectorsX
Count% = CountX + 1
Y(CountX) = TPDeviation(1X, JX, KX)
NEXT KX
END IF
NEXT JX
NEXT 1X
PlotYMax = MaxS!(SEG Y(1), CountX)
PlotYMin = MinSI(SEG Y(1), CountX)
ERASE Y
IF ABS(PlotYMin) > PlotYMax THEN PlotYMax = ABS(PlotYMin)
T1 = INT(LOG(PlotYMax) / LOG(10))
T2=10"T1
13 = FIX(PlotYMax / T2) + 1
PlotYMax = T3 ® T2 )
IF PlotYMax < 3 THEN PlotYMax = 3
PlotYNin = -PlotYMax
DoPlotX = TrueX
DO

IF DoPlotX THEN CALL PlotDeviationCurve(PlotLocationX, PlotHeightX, PlotDeflectorX, PlotYMin, PlotYMax)

13
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DO
sdr$ = INKEYS
LOOP WHILE sdr$ = uw
KCodeX = KeyCodeX(sdr$)
DoPlotX = TrueX
SELECT CASE KCodeX
CASE 75 ’left arrow, decrease deflector by 1
PlotDeflectorX = PlotDeflectorX - 1
IF PlotDeflectorX < 1 THEN PlotDeflectorX = MaxDeflectorsX
CASE 77 'right arrow, increase deflector by 1
PlotDeflectorX = PlotDeflectorX + 1
If PlotDeflectorX > MaxDeflectorsX THEN PlotDeflectorX = 1
CASE 72 ‘up arrow, increase height by 1

PlotHeightX = PlotHeightX + 1

1F HeightList%(PlotHeightX) THEN EXIT DO

IF PlotHeightX > MaxHeightX THEN PlotHeightX = 0
LOOP .

CASE 80 ‘down arrow, decrease height by 1

o)

PlotHeightX = PlotHeightX - 1

IF HeightList¥%(PlotHeightX) THEN EXIT DO

1F PlotHeightX < 1 THEN PlotHeightX = MaxHeightX + 1

LOOP

CASE 73 ‘PgUp, decrease location by 1
LastLocX = PlotLocationX
DO

PlotLocationX = PlotLocationX - 1
IF LocationlListX(PlotLocationX + 1) AND PlotLocationX <> 0 THEN EXIT DO
IF PlotLocationX < 1 THEN PlotLocationX = MaxLocationsX + 1

LooP

IF PlotLocationX = LastlLocX THEN DoPlotX = FalseX
CASE 81 'pgbn, increase location by 1

LastLocX = PlotLocationX

Do

PlotLocationX = PlotLocationX + 1
IF LocationListX(PlotLocationX + 1) THEN EXIT DO
IF PlotLocationX > MaxLocationsX THEN PlotLocationX = 0

LOOP
IF PlotLocation¥ = LastLocX THEN DoPlotX = FalseX
CASE 60 fF2:screen dump

CALL ScrnDump(ScrnDumpRes$, 1, 0)
LPRINT CHR$(12);
DoPlotX = FalseX
CASE 68 F10:ExitPlots
EXIT SuB
CASE ELSE
DoPlotX = FalseX
END SELECT
LOOP
END SUB

SUB GetUniformityCurveParameters STATIC
FOR PlotHeightX = 1 TO MaxHeightX
IF HeightlListX(PlotHeightX) THEN EXIT FOR
NEXT PlotHeightX
FOR PlotLocationX = 1 TO MaxLocationsX
IF LocationlistX(PlotLocationX + 1) THEN EXIT FOR
NEXT PlotLocationX
REDIM Y(MaxHeightX ® (NumStationsX + NumTPStationsX) ® NumDeflectorsX)
CountX = 0
FOR I1X = 1 TO NumStationsX
FOR JX = 1 TO MaxHeightX
If HeightListX(JX) THEN
FOR KX = 1 TO NumDeflectorsX
CountX = CountX + 1
Y(CountX) = MeanNormDefl(1X, JX, KX)
NEXT KX
END IF
NEXT JX
NEXT IX
FOR 1X = 1 TO NumTPStationsX
FOR JX = 1 TO MaxHeightX

14
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1F HeightlListX(JX) THEN
FOR XX = 1 TO NumDeflectorsX
CountX = CountX + 1
Y(Count¥X) = TPMeanNormDefl (1%, JX, KX)
NEXT KX
END IF
NEXT JX
NEXT IX
PlotYMax = MaxS!(SEG Y(1), CountX)
ERASE Y
PlotYMax = PtotYMax ® 1000!
T1 = INT(LOG(PlotYMax) / LOG(10))
=10"*T1
T3 = FIX(PlotYMax / T2) + 1
PlotYMax = T3 ® T2
DoPlotX = True%
bo
IF DoPlotX THEN CALL PlotNormDeflCurves(PlotLocationX, PlotHeightX, PlotYMax)
Do
sdr$ = INKEYS
LOOP WHILE sdr$ = ®»
KCodeX = KeyCodeX(sdr$)
DoPlotX = TrueX
SELECT CASE KCodeX
CASE 72 'up arrow, increase height by 1
DO
PlotHeightX = PlotHeightX + 1
IF HeightListX(PlotReightX) THEN EXIT DO
1F PlotHeightX > MaxHeightX THEN PlotHeightX = 0
LOOP
CASE 80 'down arrow, decrease height by 1
3,1]
PlotHeightX = PlotHeightX - 1
IF HeightListX(PlotHeightX) THEN EXIT DO
IF PlotHeightX < 1 THEN PlotHeightX = MaxHeightX + 1
LOOP

CASE 73 'PgUp, decrease location by 1
LastLocX = PlotLocationX
(110]

PlotLocationX = PlotLocationX - 1
IF LocationListX(PlotLocationX + 1) AND PlotLocationX < 0 THEN EXIT DO
IF PlotLocation¥ < 1 THEN PlotlLocationX = MaxLocationsX + 1

LOOP

IF PlotLocationX = LastLocX THEN DoPlotX = FalseX
CASE 81 'PgDn, increase location by 1

LastLlocX = PlotLocationX

DO

PlotLocationX = PlotLocationX + 1
IF LocationListX(PlotlocationX + 1) THEN EXIT DO
If PlotLocationX > MaxLocationsX THEN PlotLocationX = 0

LOOP
IF PlotLocationX = LastLocX THEN DoPlotX = FalseX
CASE 60 'F2:screen dump

CALL ScrnDump(ScrnDumpRess, 1, 0)
LPRINT CHR$(12);
DoPlotX = FalseX
CASE 68 . 'F10:ExitPlots
EXIT SuB
CASE ELSE
DoPlotX = FalseX
END SELECT
LooP
END SUB

SUB PlotCorrDefiCurves (PlotLocationX, PlotHeightX, PlotYMax) STATIC
CALL PlotSetup(XMin, XMax, YMin, YMax, PlotXMin, PlotXMax, PlotYMin, PlotYMax, LX, XScale)
COLOR 15
PSS = LEFT$(Files, 7)
LOCATE 1, 25: PRINT ™Corrected Deflection Data for Section: *; PSS
LOCATE 26, 1: PRINT ™Corrected”
LOCATE 27, 1: PRINT "Normalized®
LOCATE 28, 1: PRINT ®"Deflection®
FOR ValueX = -100 TO 600 STEP 100

15
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ColX = 14 + (1 + valueX /7 100) * 9
LOCATE 54, ColX: PRINT USING “####": ValueX
NEXT ValueX
LOCATE 56, 42: PRINY ®Station (ft)*
StatusLine$ = "F2:ScrnDump F10:Exit " + CHR$(25) ¢ CHRS(24) + “:Prv/Nxt Ht" + " Pgup/PgDn:Prv/Nxt Loc®
COLOR 7
LOCATE 60, 4: PRINT Statusline$;
PlotYMin = 0
LY = 400: YO = 420: X0 = XMin
YScale = ABS(PlotYMax - PlotYMin) / LY
FORM=1T7T03 'tic marks
PM=Y0-MO®LY /&
LINE (X0, PM)-(XO + LX, PM), 7, , &HCCCC
NEXT M
FAS = “F Fig rArw
COLOR 15
LOCATE 53, 8: PRINT USING FAS; PlotYNin;
LOCATE 3, 8: PRINT USING FAS; PlotYMax .
LOCATE 58, 18: PRINT “Location"; PlotLocationX; " Drop Height®; PlotHeightX; * Sensors®;
FOR PassX = 1 T0 2
SELECT CASE PassX

CASE 1
PlotDeflectorX = 1: LineColorX = 5
CASE 2
PlotDeflectorX = 7: LineColorX = 11
END SELECT

StartedX = FalseX
FOR IX = 1 TO NumStationsX
IF PointlLocationX(I%X) = PlotLocationX THEN
PX = X0 + (StationX%(IX) - PlotXMin) / XScale
IF PlotDeflectorX = 1 THEN
PY = YO - ((MeanCorrDefl(IX, PlotHeightX) ® 10001) - PlotYMin) / YScale
ELSE
PY = YO - ((MeanNoraDefl(IX, PlotHeightX, PlotDeflectorX) ® 1000!) - PlotYMin) / YScale
END IF
IF StartedX THEN LINE -(PX, PY), LineColorX
CIRCLE (PX, PY), 3, LineColorX
StartedX = TrueX
END IF
NEXT IX
FOR IX = 1 TO NumTPStationsX
PX = X0 + (TPStationX(IX) - PlotXMin) / XScale
IF PlotDeflectorX = 1 THEN
PY = YO - ((TPMeanCorrDefl(IX, PlotHeightX) ® 1000!) - PlotYMin) / YScale
ELSE
PY = YO - ((TPMeanNormDefl(IX, PlotHeightX, PlotDeflectorX) ® 1000!) - PlotYMin) / YScale
END IF
CIRCLE (PX, PY), 3, LineColor¥X
PAINT (PX, PY), LineColor%, LineColorX
NEXT IX
COLOR LineColor%
PRINT QPRTrimS(STRS(PlotDeflectorX));
IF PassX <> 2 THEN COLOR 15: PRINT w u.
REXT PassX
END SuB

SUB PlotDeviationCurve (PlotLocationX, PlotHeightX, PlotDeflectorX, PlotYMin, PlotYMax) STATIC
CALL PlotSetup(XMin, XMax, YMin, YMax, PtotXMin, PlotXMax, PlotYMin, PlotYMax, LX, XScale)
COLOR 15
PS$ = LEFTS(Files, 7)

LOCATE 1, 25: PRINT "peflection Deviation Data for Section: "; PS$
LOCATE 27, 2: PRINT “Standard"
LOCATE 28, 1: PRINT "peviations™
FOR ValueX = -100 TO 600 STEP 100
ColX = 14 + (1 + valueX /7 100) ®* 9
LOCATE 54, ColX: PRINT USING “#HHv; ValueX
NEXT ValueX
LOCATE 56, 42: PRINT “Station (ft)*
StatusLine$ = “F2:ScrnDump F10:Exit % + CHR$(25) + CHR$(24) + “:Prv/Nxt Ht ™ + CHRS(27) + CHR$(26) + *:Prv/Nxt Defl

PgUp/PgDn:Prv/Nxt Loc"™
CoLoR 7
LOCATE 60, 4: PRINT Statusline$;

LY = 400: YO = 420: X0 = XMin
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YScale = ABS(PlotYMax - PlotYMin) / LY
FOR M = PlotYMin + 1 TO PlotYMax - 1 *tic marks
PM = YO - (M - PlotYMin) / YScale
LINE (X0, PM)-(X0 + LX, PM), 7, , &Hccce
NEXT M
FAS = “#i%. ¥
COLOR 15
LOCATE 53, 11: PRINT USING FAS; PlotYMin;
LOCATE 28, 11: PRINT USING FAS; 0
LOCATE 3, 11: PRINT USING FAS; PlotYMax
LineColorX = 11
LOCATE 58, 18: PRINT “Location®; PiotLocetionX; ® Drop Height®; PlotHeight¥X; * Sensor"; PlotDeflectorX
StartedX = FalseX
FOR 1X = 1 TO NumStations¥X
IF PointLocationX(IX) = PlotLocationX THEN
PX = X0 + (StationX(IX) - PlotXMin) / XScale
PY = Y0 - ((Deviation(IX, PlotHeightX, PlotDeflectorX)) - PlotYMin) / YScale
IF StartedX THEN LINE -(PX, PY), LineColorX .
CIRCLE (PX, PY), 3, LineColorX
PAINT (PX + 1, PY), LineColorX, LineColorX
StartedX = TrueX
END IF
NEXT IX
FOR 1X = 1 TO NumTPStationsX
PX = X0 + (TPStationX(IX) - PlotXMin) / XScale
PY = YO - ((TPDeviation(1X, PlotHeightX, PlotDeflector¥)) - PlotYMin) / YScale
CIRCLE (PX, PY), 3, 10
PAINT (PX, PY), 10, 10
NEXT 1%
END SUB

SUB PlotNormDeflCurves (PlotLocationX, PlotHeightX, PlotYMax) STATIC
CALL PlotSetup(XMin, XMax, YMin, YMax, PlotXMin, PlotXMax, PlotYMin, PlotYMax, LX, XScale)
COLOR 15
PS$ = LEFTS(Files, 7)
LOCATE 1, 30: PRINT "peflection Data for Section: *; PS$
LOCATE 27, 1: PRINT “Normalized"
LOCATE 28, 1: PRINT "Deflection®
FOR ValueX = -100 TO 600 STEP 100
ColX = 14 + (1 + valueX /7 100) ® 9
LOCATE 54, ColX: PRINT USING “####v; valueX
NEXT ValueX
LOCATE 56, 42: PRINT *Station (ft)*
StatusLine$ = “F2:ScrnDump F10:Exit “ + CHR$(25) + CHR$(24) + “:Prv/Nxt Ht" + ™ Pgup/PgDn:Prv/Nxt Loc*
COLOR 7
LOCATE 60, 4&: PRINT StatusLine$;
PlotYMin = 0
LY = 400: YO = 420: X0 = XMin
YScale = ABS(PlotYMax - PlotYMin) / LY
FORM=1T03 'tic marks
PH=Y0 - MOLY / 4
LINE (X0, PM)-(X0 + LX, PM), 7, , &HCCCC
NEXT M
FAS = “E_ B4 ~1w
COLOR 15
LOCATE 53, 8: PRINT USING FAS; PlotYMin;
LOCATE 3, 8: PRINT USING FAS; PlotYMax
LOCATE 58, 18: PRINT “Location®; PlotLocationX; ® Drop Height®; PlotHeightX; » Sensors";
FOR PassX = 1 TO NunDeflectorsX
SELECT CASE PassX

CASE 1

PlotDeflectorX = 1: LineColorX = 5
CASE 2

PlotDeflectorX = 2: LineColorX = 9
CASE 3

PlotDeflectorX = 3: LineColorX = 10
CASE 4

PlotDeflectorX = 4: LineColor% = 1
CASE 5

PlotDeflectorX = 5: LineColorX = 2
CASE 6

PlotDeflectorX = 6: LineColorX = 3
CASE 7
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PlotbeflectorX = 7: LineColorX = 11
END SELECT
StartedX = FalseX
FOR IX = 1 TO NumStationsX
IF PointLocationX(1X) = PlotLocationX THEN
PX = X0 + (StationX(IX) - PlotXMin) / XScale
PY = YO - ((MeanNormDefl(IX, PlotHeightX, PlotDeflectorX) ® 1000!) - PlotYMin) / YScale
IF StertedX THEN LINE -(PX, PY), LineColorX
CIRCLE (PX, PY), 3, LineColorX
StartedX = TrueX
END IF
NEXT 1X
FOR IX = 1 TO NumTPStationsX
pPX = XO + (TPStationX(IX) - PlotXMin) / XScale
PY = YO - ((TPMeanNormDefl(IX, PlotHeightX, PlotDeflector®) * 1000!) - PlotYMin) / YScale
CIRCLE (PX, PY), 3, LineColorX
PAINT (PX, PY), LineColorX, LineColor%
NEXT IX
COLOR LineColorX
PRINT QPRTrim$(STRS(PlotDeflectorX));
IF PassX <> NumDeflectorsX THEN COLOR 15: PRINT *=,%;
NEXT PassX
END SUB

SUB PlotSetup (XNin, XMax, YMin, YMax, PlotXMin, PlotXMax, PlotYMin, PlotYMax, LX, XScale) STATIC
SCREEN 12: WIDTH 80, 60: COLOR 0: CLS
XMin = 130: XMax = 630: YMin = 20: YMax = 420
LINE (XMin, YMin)-(XMax, YMax), 6, B
LX = 500
PlotXMin = -100: PlotXMax = 600
XScale = ABS(PlotXMax - PlotXMin) / LX
FOR M = 0 TO 500 STEP 100 'station offsets
PM = XMin + (M - PlotXMin) / XScale
LINE (PM, YMin)-(PM, YMax), 7, , &HcCCC
NEXT M
1¥ NumSubSectX > 1 THEN 'plot subsection boundaries, if known
FOR IX = 1 TO NumSubSect¥% - 1
PM = XMin + (SubSectEndX(I%) - PlotXMin) / XScale
LINE (PM, YMin)-(PM, YMax), 14
NEXT IX
ERD IF
END SUB

SUB RedimArrays STATIC
REDIM Radial(MaxDeflectors¥), LocationlListX(MaxLocations¥), Heightlist%¥(MaxHeightsX)
REDIM PointLocationX(MaxNumStationsX), HeightsX(MaxNumPeaks%)
REDIM SubSectEndX(5), StationCountX(5)
REDIM Thickness(MaxtayersX), Modulus(MaxLayersX), Mat{CodeX(MaxLayersX)
REDIM PoissonRatio(MaxLayersX), ALo(MaxLayersX), AHi(MaxLayersX), SelCodeX(MaxlLayersX)
REDIM StationX(MaxNumStationsX), TPStationX(2)
REDIM MidDepthTemp(MaxNumStationsX), TPMidDepthTemp(2)
REDIM TestlLoad(MaxNumStationsX, MaxNumPeaksX), TPTestlLoad(2, MaxNumPeaksX)
REDIM Defl(MaxNumStationsX, MaxNumPeaksX, MaxDeflectorsX), TPDefl(2, MaxNumPeaks¥%, MaxDeflectorsX)
REDIM FWDMinutesX(MaxNumStationsX), TPFWDMinutes%(2), MeasTime$(10, 2), NumTimesX(2)
REDIM TimeTemp(MaxTimesX, 2, 3), MeasMinutesX(10, 2)

END SUB

SUB ResetVariables STATIC
NumStationsX = 0
NumTPStationsX = O
NumSubSectX = 1
NumlLayersX = 1
SetMaterialsX = FalseX
CorrectedX = FalseX
SetSubSectionsX = FalseX
SummaryOfResultsX = FalseX
SummaryOfResul ts2X = FalseX

END SUB

SUB SetMaterialinfo STATIC
REDIM MaterialList$(21), ModulusList(21), Poissonlist(21), AListlo(21), AListHi(21)
MaterialList$(1) = "302 Uncrushed Gravel ": Moduluslist(1) = 20: PoissonList(1) = .4:
AListHi(1) = .17

18
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Materiallist$(2) = “303
AListRi(2) = .21
Materiallist$(3) = "304
AListHi(3) = .18
MaterialList$(4) = "305
AListRi(4) = .22
Materiallist$(5) = “306
AListHi(5) = .15
MaterialList$(6) = %307
AListHi(8) = .16
Materiallist$(7) = *308
AListHi(7) = .17
Materiallist$(8) = *320
AListHi(8) = .3
MaterialList$(9) = "321
AListHi(9) = .35
Materiallist$(10) = *331
AListHi(10) = .45
Materiallist$(11) = 332
AListHi(11) = .6
Materiallist$(12) = %333
AListHi(12) = .25
MateriallList$(13) = »334
AListHi(13) = .6
Materiallist$(14) = “336
AListHi(14) = .25
MaterialList$(15) = 337
AListHi(15) = .3
Materiallist$(16) = “338
AListHiC16) = .25
MaterialList$(17) = %339
AListHi(17) = .3
Materiallist$(18) = "340
AListHi(18) = .4
MaterialList$(19) = "341
AListHi(19) = .45
MaterialList$(20) = “700
AListHi(20) = .45
MaterialList$(21) = "730
AListHi(21) = .8
END SUB

Crushed Stone #:  Moduluslist(2) = 45:
Crushed Gravel w: ModulusList(3) = 30:
Crushed Slag w: ModulusList(4) = 50:
Sand u:  ModulusList(5) = 10:
Fine Soil-Agg. Mixture ®: ModulusList(6) = 15:
Coarse Soil-Agg. Mixture®: ModulusList(7) = 20:
sand Asphalt u: ModulusList(8) = 200:
Asphalt Treated Mixture ": ModulusList(9) = 300:
Cement Aggregate Mixture': Moduluslist(10) = 750:
Econocrete " #: ModulusList(11) = 1500:
tement Treated Soil u: Modulustist(i2) = 100:
Lean Concrete w: ModulusList(13) = 1500:
sand-Shell Mixture w: Moduluslist(14) = 75:
Limerock, Caliche v: ModulusList(15) = 200:

Lime Treated Soil

Soil Cement

Pozzolanic-Agg. Mixture *: ModuluslList(18)

Cracked & Seated PCC

Asphaltic Concrete

Portland Cement Concrete”: ModulusList(21)

#: ModulusList(16) = 75:

w: ModulusList(17) = 200:

= 500:
¥: ModulusList(19) = 1000:
¥: ModulusList(20) = 450:

FUNCTION StandardDeviation (SSum, SSum2, 1temCountX) STATIC
TempCalc = (SSum2 - (SSum ~ 2) / I1temCountX) / (ltemCountX - 1)

1F TempCalc > 0 THEM

StandardDeviation = SQR(TempCalc)

ELSE
StandardDeviation = 0
END IF
END FUNCTION

PoissonList(2) = .4: AListLo(2)
PoissonList(3) = .4: AListLo(3)
PoissonList(4) = .4:  AlistLo(4)
PoissonList(5) = .4: AListLo(5)
PoissonList(6) = .4:  AListLo(6)
Poissontist(6) = .4: AListto(?)
PoissonList(é) = .4:  AListLo(8)
PoissonList(9) = .35: AListLo(9)
PoissonList(10) = .3: AListLo(10)
PoissonList(11) = .25: AListLo(11)
PoissonList(12) = .35: AlListlLo(12)
PoissonlList(13) B .25: AListLo(13)
PoissonList(14) = .4: AlistLo(14)
PoissonList(15) = .35: AListLo(15)

PoissonList(16) = .35: Alistto(16) =

PoissonlList(17) = .35: AListlo(17) =

Poissonlist(18) = .35: AListLo(18) =

PoissonList(19) =

PoissonList(20) = .35:

.25: AlListLo(19)

AListLo(20)

07:

5000: PoissonList(21) = .15: AListlo(21) = .6:
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DECLARE SUB CalcCorrStationStats ()

DECLARE SUB CalcMidDepthTemps ()

DECLARE SUB Calcoutliers ()

DECLARE SUB CalcSubSectionAlpha (RecaleX)
DECLARE SUB CalcSubSectionStats ()

DECLARE SUB CalcTempCorrDefl ()

DECLARE SUB GetCorrectedDeflectionParameters ()
DECLARE SUB GetOutlierCurveParameters (ExitCodeX)
DECLARE SUB GetUniformityCurveParameters ()
DECLARE SUB ReadPeaks ()

DECLARE SUB ReadNextLine (DataTypeX)

DECLARE SUB ReviewMeru ()

DECLARE SUB GetRunningComments ()

DECLARE SUB GetMaterialProps ()

DECLARE SUB GetSubsectionBoundaries (ExitCodeX)
DECLARE SUB CheckHeader ()

DECLARE SUB GetTemperatureGradientsControl ()
DECLARE SUB GetTemperatureGradientsPage?! (ExitCodeX)
DECLARE SUB GetTemperatureGradientsPage2 (J%, ExitCodeX)
DECLARE SUB WriteStructuralStats ()

DECLARE SUB ShowTPRigidStats ()

DECLARE SUB ShowTPFlexStats ()

DECLARE SUB CalcFlexStats ()

DECLARE SUB PlotEsgCurves ()

DECLARE SUB PlotFlexSNCurves ()

DECLARE SUB ShowOverallFlexStats ()

DECLARE SUB ShowOverallRigStats ()

DECLARE SUB CompositeModulusParameters ()
DECLARE SUB PlotVolKCurves ()

DECLARE SUB PlotRigThickCurves ()

DECLARE SUB CalcRigidStats ()

DECLARE SUB Quit ()

DECLARE SUB WriteRunningComments ()

DECLARE SUB WriteOutlierMsgs ()

DECLARE SUB ShowOverallStats ()

DECLARE SUB ShowSubSectionStats ()

DECLARE SUB WriteSubsectionStats ()

DECLARE SUB WriteOverallStatistics ()

DECLARE SUB CalcStationsInSubsection ()
DECLARE SUB Chevronlnputs ()

DECLARE SUB CalcRigidThickness ()

DECLARE SUB CalcCompositeModutus ()

DECLARE SUB CalcVolumetricK ()

DECLARE SUB ChevronAnalysis (AnalysisFailedX)

DECLARE FUNCTION QPROUNDS (Number!, PlacesX) 'do not erase
DECLARE FUNCTION Betall (Al, BY, X1) 'do not erase
DECLARE FUNCTION BetaCF! (A!, B!, Xi) ‘do not erase
DECLARE FUNCTION GammatN! (XX!) ‘do not erase

'SINCLUDE: ‘declare.inc’
'SINCLUDE: ’fdeclart.inc’
ISINCLUDE: ’fdeclar2.inc’
'SINCLUDE: ’‘canblank.inc’
1$SINCLUDE: ’fwdcheck.inc’

CONST TrueX = -1, FalseX = 0, MaxNumStationsX = 50, MaxLocationsX = 6
CONST MaxDeflectorsX = 7, MaxNumPeaksX = 16, MaxHeightsX = 4, MaxLayersX = 10
CONST MinPointsInSubSectionX = 4, ThresholdAlpha = 95, MaxTimesX = 10

FUNCTION BetaCF (A, B, X) STATIC
1ITMAXX = 100
EPS = .0000003
1

=1

Lo 3Rg8gREE
2
t 4 ¢

%U

20
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BP =BZ +D ® BN
D=-(A+EM)® (QAB + EN) ® X / ((A + TEM) ® (QAP + TEM))
APP = AP + D * AZ
=BP +D ® 82
A2

/ BPP
BP / BPP
P / BPP

RNEESS
non Ilg.v
%ll

=3

F ABS(AZ - AOLD) < (EPS ® ABS(AZ)) THEN
BetaCF = AZ
EXIT FUNCTION
END IF
NEXT MX
PRINT "A or B too big, or ITMAX too small"®
STOP
END FUNCTION

B
1

FUNCTION Betal (A, B, X) STATIC
IF X <0l OR X > 11 THEN
PRINT "bad argument X in BETAI®

IF X = 01 OR X = 11 THEN
BT = 0!
ELSE
BT = EXP(GammalLN(A + B) - GammalLN(A) - GammalN(B) + A ® LOG(X) + B ® LOG(1l - X))
END IF
IF X < (CA+ 11) / (A + B+ 21)) THEN
Betal = BT ® BetaCF(A, B, X) / A
ELSE
Betal = 11 - BT ® BetaCF(B, A, 11 - X) / B
END IF
END FUNCTION

SUB CheckHeader STATIC
CALL ReadNextline(DataTypeX)
SELECT CASE LineCounterd
CASE 1
FileWidth¥ = VAL(MIDS(LineDatas, 2, 4))
IF FileWidthX = 32 THEN
EnglishX = FalseX
ELSE
EnglishX = TrueX
END IF
EditionX = VAL(MIDS(LineData$, 31, 2))
IF Editionk <> 10 AND EditionX < 20 THEN ‘not valid FWD data file
COLOR 7, 0, O
CLS
PRINT "* Not a valid Dynatest FWD data file...*
END
END IF
CASE 2
NumDeflectorsX = VAL(LEFT$(LineData$, 1))
CASE 3 tuse only metric spacings, converted to English
LPR = VAL(MID$(LineDats$, 1, 4)) / 25.4
LPR = VAL(QPROUNDS(LPR, 1))
Radial(1) = VAL(MIDS(LineData$, 5, 4)) /7 25.4

Radial(1) = VAL(QPROUNDS(Radial(1), 1))
Redial(2) = VAL(MIDS(LineDatas$, 9, 4)) / 25.4
Radial(2) = VAL(QPROUNDS(Radial(2), 1))
Redial(3) = VAL(MIDS(LineDatas$, 13, 4)) / 25.4
Radial(3) = VAL(QPROUNDS(Radial(3), 1))
Radial(4) = VAL(MIDS(LineData$, 17, 4)) / 25.4
Radial(4) = VAL(QPROUNDS(Radial(4), 1))
Radial(5) = VAL(MIDS(LineData$, 21, 4)) / 25.4
Radial(5) = VAL(QPROUNDS(Radial(5), 1))
Radial(6) = VAL(MIDS(LineData$, 25, 4)) / 25.4
Radial(6) = VAL(QPROUNDS(Radial(6), 1))
Radial(7) = VAL(MIDS(LineData$, 29, 4)) / 25.4
Redial(7) = VAL(QPROUND$(Radial(7), 1))

CASE 4 T0 29, 32, 34 10 36
'do nothing

21
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CASE 30 factive sequence drops
PositX = INSTR(LineData$, “.")
ActiveDropsX = PositX - 1

CASE 31 'sequence heights
Heights$ = LineData$
CASE 33 'peaks stored

CheckText$ = LEFT$(LineData$, ActiveDropsX)
InitNumPeaksX = InCount2X(CheckText$, n+)
DropNumX = 0
FOR 1X = 1 TO ActiveDropsX ‘height for each drop in sequence
StorePeak$ = MID$(CheckTexts$, IX, 1)
1F StorePeak$ = w*® THEN
HeightValX = VAL(MIDS$(Heights$, IX, 1))
IF HeightvalX < 0 THEN
DropNusX = DropNumX + 1
HeightsX(DropumX) = HeightvalX
HeightListX(HeightvalX) = TrueX%
END IF
END IF
NEXT IX
MaxHeightX = Max1X(SEG HeightsX(1), DropNumX)
END SELECT
END SUB

SUB CheckHeader2 (ExitCodeX) STATIC
CALL ReadNextline(DataTypeX)
SELECT CASE LineCounter&
CASE 1
FileWidth2X = VAL(MIDS(LineData$, 2, 4))
1F FileWidth2X = 32 THEN
English2X = FalseX
ELSE
English2X = TrueX
END IF
IF English2X <> EnglishX THEN
REDIM PUText$(1)
PUText$(1) = "Test pit data has different system of units... Exiting Test Pit analysis"
CALL PopupError
ExitCodeX = 999
EXIT SuB
END IF
Edition2X = VAL(MIDS(LineData$, 31, 2))
1F Edition2% <> 10 AND Edition2X <> 20 THEN ’‘not valid FWD data file
REDIM PUText$(1)
PUText$(1) = "Test pit data is NOT a valid Dynatest data file... Exiting Test Pit analysis"
CALL PopupError
ExitCodeX = 999
EXIT sus
END IF
CASE 2
NumDeflectors2X = VAL(LEFT$(LineData$, 1))
If NumDeflectors2X <> NumDeflectorsX THEN
REDIM PUText$(2)
PUText$(1) = "Test pit data has different number of deflectors...*
PUText$(2) = ¥ skipping Test Pit analysis®
CALL PopupError
ExitCodeX = 999
EXIT SuB
END IF
CASE 3
REDIM Radial2(NumDeflectorsX)
LPR = VAL(MIDS(LineData$, 1, 4)) / 25.4
LPR = VAL(QPROUNDS(LPR, 1))
Red = VAL(MIDS(LineData$, 5, 4)) / 25.4
Radial2(1) = VAL(QPROUNDS(Rad, 1))
Rad = VAL(MIDS(LineData$, 9, 4)) / 25.4
Radial2(2) = VAL(QPROUNDS(Rad, 1))
Rad = VAL(MID$(LineData$, 13, 4)) / 25.4
Radial2(3) = VAL(QPROUNDS(Rad, 1))
Rad = VAL(MIDS(LineData$, 17, 4)) / 25.4
Radial2(4) = VAL(QPROUNDS(Red, 1))
Rad = VAL(MIDS(LineData$, 21, 4)) /7 25.4
Radial2(5) = VAL(QPROUNDS(Rad, 1))
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Rad = VAL(MID$(LineData$, 25, 4)) / 25.4
Radial2(6) = VAL(QPROUNDS(Rad, 1))
Rad = VAL(MIDS(LineData$, 29, 4)) / 5.4
Radial2(7) = VAL(QPROUNDS(Rad, 1))
FOR IX = 1 TO NunDeflectorsX
IF ABS(Radial(IX) - Radial2(IX)) > .01 THEN
REDIM PUText$(1)
PUText$(1) = "Test pit data has different radial offsets... Skipping Test Pit analysis®

CALL PopupError
ExitCodeX = 999
EXIT sus
END IF
NEXT 1%

ERASE Radial2
CASE &4 TO 29, 32, 34 TO 36
fdo nothing
CASE 30 'active sequence drops
PositX = INSTR(LineData$, ™.") .
ActiveDrops2X = PositX - 1
IF ActiveDrops2X < ActiveDropsX THEN
REDIM PUText$(1)
PUText$(1) = "Test pit data has different number of drops... Skipping Test Pit analysis®
CALL PopupError
ExitCodeX = 999

EXIT sus
END IF
CASE 31 fsequence heights
Heights$ = LineData$
CASE 33 'peaks stored

CheckText$ = LEFT$(LineData$, ActiveDropsX)
InitNurPeaks2X = InCountZ2X(CheckText$, “*v)
IF InitNumPeaks2X <> InitNumPeaksX THEN
REDIM PUText$(1)
PUText$(1) = "Test pit data has different number of drops... Skipping Test Pit analysis"
CALL PopupError
ExitCodeX = 999
EXIT sus
END IF
DropNum2X = 0
REDIM Heights2X(MaxNumPeaksX)
FOR IX = 1 TO ActiveDropsX 'height for each drop in sequence
StorePeak$ = MID$(CheckTexts, 1%, 1)
IF StorePeak$ = "*% THEN
HeightvalX = VAL(MIDS(Heights$, 1X, 1))
IF HeightvalX <> O THEN
DropNum2X = DropNum2X + 1
Heights2X(DropNum2X) = HeightValX
END IF
END IF
NEXT IX
FOR 1X = 1 TO ActiveDropsX
IF HeightsX%(1X) < Heights2X(1X) THEN
REDIM PUText$(1)
PUText$(1) = "Test pit data has different drop heights... Skipping Test Pit analysis"
CALL PopupError
ExitCodeX = 999
EXIT SuB
END IF
NEXT 1%
ERASE Heights2X
END SELECT
END SUB

FUNCTION GammaLN (XX) STATIC
REDIM COF#(6)
COF#(1) = 76.18009173#: COF#(2) = -86.50532033#

COF#(3) = 24.01409822#: COF#(4) = -1.231739516#
COF#(S) = .00120858003#: COF#(6) = -.00000536382#
X# = XX - 1#

TMP# = X# + 5.5#

TMPE = (X# + .5#) ® LOG(TMP¥) - THP#
SER¥ = 1#

FOR JX =1T06
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X# = XE + 1#
SER# = SER# + COF#(JX) / X#
NEXT JX
GammaLN = TMPF + LOG(2.506627465# ® SER#)
END FUNCTION

SUB GetFileName (ExitCodeX) STATIC
STATIC 2P$
WindowTypeX = 1: CLS
IF ZP$ = "™ THEN ZP$ = “N"
1F PrnType$ = "® THEN PrnType$ = "L®
WFile$ = File$
IF Ext$ < " THEN
WFile$ = WFile$ + Ext$
END IF
CALL ScreenBorder
CALL TitleColor
Title$ = » FuD Data File Selection *
TLX = LEN(TitleS)
ColX = (¢80 - TLX) 7 2) + 1
LOCATE 2, ColX: PRINT Titles$
CALL NormalColor
LOCATE 1, 66: PRINT “Page 1%
LOCATE 5, 17: PRINT "peflection analyst:"
LOCATE 8, 7: PRINT "Directory path for data file:%;
LOCATE 11, 7: PRINT "o you want a list of data files for this path (Y/N) “
LOCATE 14, 7: PRINT "Deflection Data File Name:™
LOCATE 17, 7: PRINT "Printer type [(D)ot matrix/(lL)aser]:"
CALL HiliteColor
LOCATE 5, 37: PRINT Analyst$
LOCATE 8, 37: PRINT FPath$
LOCATE 11, 60: PRINT 2PS
LOCATE 14, 34: PRINT WFile$
LOCATE 17, 44: PRINT PrnType$
CALL NormalColor
LOCATE 29, 4
PRINT » F10:Quit »; CHR$(24); CHR$(25); % Home End Pgbn®;
ItemX = 1
MaxItemX = 5
Do
SELECT CASE ItesX
CASE 1
CALL GetString(5, 37, 40, Analyst$, "L%, 0, 0, “*, DummyX, ExitCodeX)
CASE 2
OldPath$ = FPath$
CALL GetString(8, 37, 40, FPath$, “L», 0, 0, “*, DummyX, ExitCodeX)
FPath$ = QPTrimS(UCASES(FPath$))
CurrDrive$ = CHRS(GetDriveX)
CurrDir$ = GetDir$(CurrDrives$)
CurrPath$ = CurrDrive$ + ":® « CurrDir$
IF FPath$ © "® THEN
IF MIDS(FPath$, 2, 1) = “:™ THEN
ChikDrive$ = LEFT$(FPaths, 1)
IF NOT GoodDriveX(ChkDrive$) THEN tcheck if valid drive
REDIM PUText$(1)
PUText$(1) = "Drive * + ChkDrive$ + ® is not a valid choice... Please try another path.%
CALL PopupError

ExitCodeX = 0
FPath$ = OldPath$
ELSE ‘drive 0K, check dir

IF RIGHTS(FPath$, 1) = "\ THEN

FPath$ = LEFT$(FPath$, LEN(FPath$) - 1)
END IF
1F RIGHTS(FPath$, 1) = “:¥ THEN

FPath$ = FPath$ + "\»

END IF
CALL CDir(FPath$)
IF NOT DOSErrorX THEN !path OK
CALL CDir(CurrPaths) ¢ switch back to curr dir
ELSE ‘path not OK

REDIM PUText$(2)
PUText$(1) = “Error occurred switching to * + FPath$
PUText$(2) = “"May not be a valid path... Please try again.®

24
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CALL PopupError

ExitCodeX = 0
FPath$ = OldPath$
END IF
END IF
ELSE 'no drive letter in specified path

IF RIGHTS(FPath$, 1) = “\¥ THEN
FPath$ = LEFTS(FPath$, LEN(FPath$) - 1)

END IF
CALL CDir(FPath$)
1f NOT DOSErrorX THEN 'path OK
CALL CDir(CurrPath$) ' switch back to curr dir
ELSE 'path not OK

REDIM PUText$(2)

PUText$(1) = ®Error occurred switching to ¥ + FPath$
PUText$(2) = “Mey not be a valid path... Please try again.®
CALL PopupError

ExitCodeX = 0
FPath$ = OldPath$
END IF
END IF
END IF

IF FPath$ © "® AND RIGHTS(FPath$, 1) <> "\" THEN FPath$ = FPath$ + m\v
LOCATE 8, 37: PRINT FPath$
CASE 3
oldzrs = 2pr$
CALL GetString¢11, 60, 1, 2P$, "L¥, 0, 0, ", DumyX%, ExitCodeX)
IF ExitCodeX < 68 THEN rquit
ZP$ = UCASES(2P$)
SELECT CASE 2P$

CASE "y
ShowFiles$ = FPath$ + w* pKsw
NumMatchsX = FCountX(ShowFiles$)

IF NumMatchsX > 0 THEN
CALL DisplayFileNames(NumMatchsX, ShowFiles$, FPath$, File$, Ext$, ExitCodeX, 0)
WFile$ = File$ + Ext$
ELSE
REDIM PUText$(1)
PUText$(1) = *No files found matching B + ShowFiles$
CALL PopupError
2P$ = “N®
LOCATE 11, 60: PRINT 2P$
ExitCodeX = 72 go back to PATH field!
END IF
CASE "N™
‘go on
CASE ELSE
REDIM PUText$(1)
PUText$(1) = “Please enter a Y or N ONLY...%
CALL PopupError
ExitCodeX = 0
END SELECT
END IF
CASE 4
Do
OldFile$ = WFileS
CALL GetString(14, 34, 12, WFile$, L™, 0, 0, ", DummyX, ExitCodeX)
IF ExitCodeX = 68 THEN EXIT DO quit
WFile$ = QPTrim$(UCASES(WFile$))
LFX = LEN(WFile$)
FOR VWX = 1 TO LF%
IF ASCCMIDS(WFile$, WX, 1)) = 32 THEN
REDIM PUText$(1)
PUText$(1) = “Spaces are NOT allowed in file names..."
CALL PopupError
WFile$ = OladWFiles
ExitCodeX = 0
EXIT FOR
END IF
NEXT VWX
IF ExitCodeX <> 0 THEN
SPX = INSTR(WFileS, ® %)
1F SPX < O THEN
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File$ = LEFT$(WFiles, SPX - 1)
Ext$ = QPTrimS(RIGHTS(WFileS, LEN(MFile$) - (SPX - 1)))

ELSE
Fite$ = QPTrimS(LEFTS(WFile$, 8))
Ext$ = u»

END IF

IF Ext$ <> ¥ PKS" THEN
REDIM PUText$(1)
PUText$(1) = “Please specify a file with an extension of /.PKS’ ..."
CALL PopupError
WFile$ = OldFiles
ExitCodeX = 0

ELSE
EXIT DO

END IF

END IF
LooP
CASE 5
OldType$ = PrnType$
Do

CALL GetString(17, 44, 1, PrnType$, ®L%, 0, 0, "%, DumnmyX, ExitCodeX)
IF ExitCodeX <> 68 THEN quit
PrnType$ = UCASES(PrnType$)
SELECT CASE PrnType$
CASE "D%, ww
EXIT DO
CASE ELSE
REDIM PUText$(1)
PUText$(1) = *Please enter a D or L ONLY..."
CALL PopupError

ExitCodeX = 0
PraType$ = OldType$
END SELECT
END IF
LooP
END SELECT
SELECT CASE ExitCodeX 'determine next action
CASE 71 ' home
ItemX = 1
CASE 79 ‘end
1temX = MaxItemX
CASE 15, 72 'Shift-Tab, up arrow
JtemX = ItemX - 1
CASE 9, 13, 80 'Tab, CR, down arrow
ItemX = ItemX + 1
CASE 81 'PgDn

IF File$ = "™ THEN
REDIM PUText$(1)
PUText$(1) = "A file name MUST be entered... please try again!®
CALL PopupError
ItemX = &
ELSE
ChkName$ = FPath$ + File$ + Ext$
1F NOT ExistX(ChkName$) THEN
REDIM PUText$(1)
PUText$(1) = "File not found... Please try again.*
CALL PopupError
Fileg = u»
Ext$ = w»
ExitCodeX = 0
ItemX = 3
ELSE
ExitCodeX = 1
SELECT CASE PrnType$
CASE "D™
ScrnDumpRes$ = "
CASE “L"™
ScrnDumpRes$ = 4100%
END SELECT
EXIT SUB
END IF
END IF
CASE 68 'F10: quit
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CALL Quit
CASE ELSE
'do nothing
END SELECT
If ItemX < 1 THEN ItemX = 1
IF ItemX > MaxltemX THEN ItemX = Max]temX
LOOP
END SUB

SUB GetMaterialProps STATIC
WindowTypeX = 1: CLS
CALL ScreenBorder
CALL TitleColor
Title$ = * Material Properties Control Information *
TLX = LEN(Title$)
ColX = (¢80 - TLX) /7 2) + 1
LOCATE 2, ColX: PRINT Title$
CALL NormaliColor .
LOCATE S, 10: PRINT "Number of pavement layers above the subgrade:®

LOCATE 7, 43: PRINT ® Layer SHRP™

LOCATE 8, 43: PRINT "Thickness Material®

LOCATE 9, 43: PRINT "(inches) Code"

LOCATE 10, 43: PRINT ®--c--vc--e ccccce-o "

LOCATE 25, &

PRINT = w. CHR$(24); CHRS(25); CHR$(27); CHR$(26); " Home End Pghn";

FOR 1X = 1 TO MaxLayersX
LOCATE 10 + X, 12
IF 1X <= NumLayersX THEN
CALL NormalColor
PRINT “Layer ®; QPRTrim$(STR$(1X));
IF 1X = 1 THEN
PRINT ®  (surface)™;
ELSEIF IX = NumlayersX AND NumLayersX > 1 THEN
PRINT ®*  (on subgrade)":
ELSE
PRINT SPACES(16);
END IF
CALL HiliteColor
LOCATE , 45: PRINT DefaultReal$(Thickness(IX), “R", 5, "#HH.#);
LOCATE , 65: PRINT Defaultint$(MatiCodeX(IX), “R", 3)
ELSE
PRINT SPACES(65)
END IF
NEXT 1X
CALL HiliteColor
LOCATE 5, 56: PRINT Defaultint$(NumLayersX, "R%, 2)

ItenX = 1
MaxitemX = 2 ® NumlLayersX + 1
bo
SELECT CASE ItemX
CASE 1

OldLayersX = NumLayersX
CALL GetInt(5, 56, 2, NumLayersX, “R®, 0, 0, "4, DummyX, ExitCodeX)
IF NumLayersX < 1 OR NumLayersX > 10 THEN
REDIM PUText$(1)
PUText$(1) = "Please enter a value between 1 and 10 ONLY..."™
CALL Popupkrror
Numl ayersX = OldLayersX
ExitCodeX = 0
ELSEIF NumLayersX >= 1 AND NumlLayers¥ <> OldLayersX THEN
Max]temX = 2 ® Numlayers% + 1
FOR 1X = 1 TO MaxLayersX
LOCATE 10 + 1X, 12
IF IX <= RumlLayersX THEN
CALL NormalColor
PRINT ®Layer "; QPRTrim$(STR$(IX));
IF IX = 1 THEN
PRINT ®  (surface)";
ELSEIF 1X = NumlLayersX AND NumlayersX > 1 THEN
PRINT ®  (on subgrade)";
ELSE
PRINT SPACES(16);
END IF
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CALL HititeColor
LOCATE , 45: PRINT DefaultReal$(Thickness(IX), “R", 5, “###_#4);
LOCATE , 65: PRINT DefaultInt$(MatiCodeX(I%), "R, 3)
ELSE
PRINT SPACES(65)
END IF
NEXT 1%
END IF
CASE 2, 4, 6, 8, 10, 12, 14, 16, 18, 20
CALL NormalColor
LOCATE 25, &4: PRINT @ ",
ElementX = [temX \ 2
oldThickness = Thickness(ElementX)
CALL GetReal(10 + ElementX, 45, 5, “##¥.#*, Thickness(ElementX), "L%, 0, O, "*, DummyX, ExitCodeX)
IF Thickness(ElementX) <= 0 THEN
REDIM PUText$(1)
PUText$(1) = "Please enter a number greater than 0 ONLY...™
CALL PopupError -
ExitCodeX = 0
Thickness(ElementX) = OldThickness
ELSEIF Thickness(ElementX) > 24 THEN
REDIM PUText$(2)
PUText$(1) = "Thicknesses greater than 24 inches are very unusual.¥
PUText$(2) = ® Please verify that this thickness is correct...®
CALL Popupiarning(0, 0, "w)
END IF
CASE 3, 5, 7, 9, 11, 13, 15, 17, 19, 21
CALL NormalColor
LOCATE 25, 4: PRINT “F3:MaterialsList *;
ElementX = (ItesX ~ 1) \ 2
OldCodeX = MatlCodeX(ElementX)
CALL GetInt(10 + ElementX, 65, 3, MatlCodeX(ElementX), "R%, 0, 0, ““, DummyX, ExitCodeX)
IF LENCQPTrim$(STRS$(MatCodeX(ElementX)))) <> 3 AND ExitCodeX <> 61 THEN
REDIM PUText$(1)
PUText$(1) = "Please enter a 3-digit material code ONLY...¥
CALL PopupError
ExitCodeX = 0
ELSEIF ExitCodeX = 61 THEN ’f3: Database list
1F OldCodeX = 0O THEN
SelectedCodeX = 1
ELSE
TmpCode$ = QPTrim$(STR$(OldCodeX))
GOSUB GetCode
END IF
CALL PickFromLongList(" List of Materials ", MateriallList$(), SelectedCodeX, 3, 2, 24, 35, ExitCodeX, 0)
ELSE
TmpCode$ = QPTrim$(STR$(Mat!CodeX(ElementX)))
GOSUB GetCode
IF NumMaterialsX = -1 THEN
REDIM PUText$(1)
PUText$(1) = ®Invalid code. Please try again..."
CALL PopupError

ExitCodeX = 0
MatiCodeX(ElementX) = OldCodeX
END IF
END IF

IF ElementX = 1 AND ExitCodeX <> 0 AND NOT (SelectedCodeX = 20 OR SelectedCodeX = 21) THEN
REDIM PUText$(1)
PUText$(1) = "Invalid code for layer 1. Please try again..."
CALL PopupError

ExitCodeX = 0
Mat!CodeX(ElementX) = OldCodeX
END IF

1F ExitCodeX < 0 THEN
Mat{CodeX(ElementX) = VAL(MaterialList$(SelectedCodeX))
Modulus(ElementX) = Moduluslist(SelectedCodeX)
PoissonRatio(ElementX) = PoissonList(SelectedCodeX)
ALo(ElementX) = AListLo(SelectedCodeX)
AHi(ElementX) = AListHi(SelectedCodeX)
SelCodeX(ElementX) = SetectedCodeX
END IF
CALL RiliteColor
LOCATE 10 + ElementX, 65: PRINT DefaultInt$(Mat{CodeX(ElementX), =R®, 3)
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EMD SELECT
SELECT CASE ExitCodeX ‘determine next action
CASE 71 ’ home
JtemX = 1
CASE 79 'end
ItemX = MaxItemX
CASE 15, 75 'shift-Tab, left arrow
IteaX = ItesX - 1
CASE 72 ‘up arrow
ItenX = ItemX - 2
CASE 9, 13, 77 *Tab, CR, right arrow
ItenX = ItemX + 1
CASE 80 'down arrom

1F ItemX = 1 THEN
ItemX = ItemX + 1

ELSE
ItenX = ItemX + 2
END IF
CASE 81 'Pgbn

SetMaterialsX = TrueX
FOR aaaX = 1 TO NumlLayers¥%
IF Modulus(aaaX) = O THEN SetMaterialsX = FalseX: EXIT FOR
NEXT aaaX
IF SetMaterialsX THEN
IF MatlCodeX(1) = 700 THEN
CALL GetTemperatureGradientsControl
CALL CalcMidDepthTemps
CALL CalcTempCorrDefl
CALL CatcCorrStationStats
CorrectedX = TrueX
ELSE *if no correction applied, assign norm defls
REDIM MeanCorrDef((NumStationsX, MaxHeightX)
FOR IX = 1 TO NumStationsX
FOR JX = 1 TO MaxHeightX
MeanCorrDefl(1X, JX) = MeanNormDefl(1¥X, JX, 1)
NEXT J%
NEXT 1X
1F NumTPStationsX > 0 THEN
REDIM TPMeanCorrDefl(NumTPStationsX, MaxHeightX)
FOR IX = 1 TO NumTPStationsX
FOR JX = 1 TO MaxHeightX
TPHeanCorrDefl(1X, JX) = TPMeanNormDefl(1X, JX, 1)
NEXT J%
NEXT 1X
END IF
END IF
ExitCodeX = 1
EXIT SUB
ELSE
REDIM PUText$(1)
PUText$(1) = “Material codes MUST be entered for EVERY layer..."
CALL PopupError
END IF
CASE ELSE
'do nothing
END SELECT
IF 1temX < 1 THEN ItemX = 1
IF ItemX > MaxItemX THEN ItemX = MaxltemX
LooP

GetCode:
NurMaterialsX = 20
CALL Find(BYVAL VARPTR(Materiallist$(1)), NumMaterialsX, TwpCode$ )
IF NumMaterialsX = -1 THEN
SelectedCodeX = 1
ELSE
SelectedCodeX = NumMaterialsX + 1
END IF
RETURN

END SUB

SUB GetRunningComments STATIC
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SCREEN 0: WIDTH 80, 25: WindowTypeX = 1: CLS
CALL GetText(Comment$, 1, 1, 25, 80, 2, 0, ExitCodeX)
END SUB

SUB GetSubsectionBoundaries (ExitCodeX) STATIC
WindowTypeX = 1: CLS
CALL ScreenBorder
CALL TitteColor
Titles = ® Subsection Boundary Definition ™
TLX = LEN(Titles)
ColX = ((80 - TLX) 7 2) + 1
LOCATE 2, ColX: PRINT Title$
CALL NormalColor
LOCATE 5, 7: PRINT "Number of subsections: *;
LOCATE 4, 57: PRINT *"Number of"
LOCATE 5, 59: PRINT *Tests Status"®
LOCATE 25, 23
PRINT CHR$(24); CHR$(25); » Home End PgDn®;
SubSectEndX({NumSubSectX) = 500
IF NumSubSectX >= 1 THEN
FOR 1% = 1 TO NumSubSectX
CALL NormalColor
LOCATE 5 + 2 ® 1X, 12: PRINT "Station for end of Subsection®; QPRTrim$(STR$(IX)); “: ft.u;
IF 1X © NumSubSectX THEN CALL HiliteColor
LOCATE , 45: PRINT QPTrim$(STRS(SubSectEndX(1%)))
NEXT 1%
CALL CalcStationsInSubsection
END IF
CALL HiliteColor
LOCATE 5, 30: PRINT QPTrim$(STRS(NumSubSectX))
ItesX = 1
MaxItemX = NumSubSectX
1]
SELECT CASE ItemX
CASE 1
OldNumSubSectX = NumSubSectX
CALL GetInt(S5, 30, 1, NumSubSectX, "iL%, 0, 0, »» DummyX, ExitCodeX)
IF NumSubSectX < 1 OR NumSubSectX > 5 THEN
REDIM PUText$(1)
PUText$(1) = "Please enter a8 number from 1 to S only..."
CALL PopupError
ExitCodeX = 0
NumSubSectX = OldNumSubSectX
ELSEIF NumSubSectX >= 1 THEN
Max]temX = NumSubSect%
SubSectEndX(NumSubSectX) = 500
FOR IX=1T05
IF 1X <= NumSubSectX THEN
CALL NormalColor
LOCATE 5 + 2 ® [X, 12: PRINT »Station for end of Subsection®; QPRTrim$(STR$(I1X)); “: ft.n;
IF IX < NumSubSectX THEN CALL HiliteColor
LOCATE , 45: PRINT QPTrim$(STRS$(SubSectEndX(1X)))
ELSE
LOCATE 5 + 2 ® 1X, 12: PRINT SPACES$(66)
END IF
NEXT 1%
END IF
CASE 2 TO NumSubSectX + 1
ElementX = ItemX -~ 1
OldEndX = SubSectEndX(ElementX)
CALL GetInt(5 + 2 ® ElementX, 45, 3, SubSectEndX(ElementX), “L*, O, 0, "%, DummyX, ExitCodeX)
1F ElementX = 1 THEN
1F SubSectEndX(ElementX) <= 0 THEN
REDIM PUText$(1)
PUText$(1) = "Please enter a number greater than O ONLY..."
CALL PopupError

ExitCodeX = 0
SubSectEndX(ElementX) = OldEndX
END IF
ELSE

IF SubSectEndX(ElementX) < SubSectEndX(ElementX - 1) OR SubSectEndX(ElementX) > 500 THEN

REDIM PUText$(1)
PUText$(1) = “Please enter a number between ® + STR$(SubSectEndX(ElementX - 1)) + * and 500 ONLY...®
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CALL PopupError
ExitCodeX = 0
SubSectEndX(E lementX) = OldEndX
END IF
END IF
END SELECT
CALL CalcStationsInSubsection
SELECT CASE ExitCodeX ‘determine next action
CASE 71 'home
ItemX = 1
CASE 79 'end
ItemX = MaxItemX
CASE 15, 72 'Shift-Tab, up arrow
ItesX = JtemX - 1
CASE 9, 13, 80 !Tab, CR, down arrou
ItenX = IteaX + 1
CASE 81 Pgbn

FOR IX = 1 TO NumSubSectX "
IF StationCountX(I%) < MinPointsInSubSectionX THEN
ExitCodeX = 0
ItenX = IX + 1
EXIT FOR
END IF
NEXT IX
IF ExitCodeX <> 0 THEN
ExitCodeX = 1
EXIT SuB
" ERD JIF
CASE ELSE
'do nothing
END SELECT
IF ItemX < 1 THEN ItemX = 1
IF ItemX > MaxltemX THEN ItemX = MaxltemX

LooP
END SuB
SUB GetTemperatureGradientsControl STATIC
TPageX = 1
DO
SELECT CASE TPageX
CASE 1
CALL GetTemperatureGradientsPage1(ExitCodeX)
CASE 2
CALL GetTemperatureGradientsPage2(1, ExitCodeX)
CASE 3
CALL GetTemperatureGradientsPage2(2, £xitCodeX)
END SELECT
SELECT CASE ExitCodeX
CASE 1
TPageX = TPageX + 1
CASE O
CASE -1
TPageX = TPageX - 1
END SELECT
LOOP WHILE TPageX <= 3
END SUB

SUB GetTemperatureGradientsPagel (ExitCodeX) STATIC
WIDTH 80, 25: WindowTypeX = 1: CLS
CALL ScreenBorder
CALL TitleColor

Title$ = » Asphalt Surfaced Pavement Temperature Gradient Control Data

TLX = LEN(Title$)

ColX = ((80 - TLX) 7 2) + 1

LOCATE 2, ColX: PRINT Title$

CALL NormalColor

LOCATE 4, 10: PRINT ® Nurmber of depths for temperature at each time:®
LOCATE 5, 10: PRINT H Number of times temperature measured first area:™
LOCATE 6, 10: PRINT “Number of times temperature measured second area:™

LOCATE 8, 27: PRINT “Test Area Test Area®
LOCATE 9, 27: PRINT nsta < 0+00 sta > 5+00%
LOCATE 10, 27: PRINT ®e-cceoecee  cocmcoeees "

LOCATE 25, 4

31
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PRINT ® ®: CHR$(24); CHR$(25); » Home End PgON";
GOSUB RedrawTablest
CALL HiliteColor
LOCATE &, 62: PRINT Defaultint$(NumDepthsX, "R", 2)
LOCATE 5, 62: PRINT Defaultint$(NumTimes%(1), “R*, 2)
LOCATE 6, 62: PRINT DefaultInt$(NumTimesX(2), "R", 2)
ItesX = 1
MaxItemX = NumTimesX(1) + NumTimesX(2) + 3
po
SELECT CASE ItemX
CASE 1
OldDepthsX = NumDepthsX
CALL Getlnt(4, 62, 2, NusDepths%X, "R*, 0, 0, *", DummyX, ExitCodeX)
IF NumDepthsX < 2 OR NumDepthsX > 3 THEN
REDIM PUText$(1)
PUText$(1) = "Please enter a 2 or 3 ONLY..."
CALL PopupError
NumDepthsX = OldDepthsX
ExitCodeX = 0
ELSEIF NumDepthsX © OldDepthsX THEN
GOSUB RedrawTablest
END IF
CASE 2
OldTimeX = NumTimesX(1)
CALL GetInt(5, 62, 2, NumTimesX(1), "R", 0, 0, v, DummyX, ExitCodeX)
IF NumTimesX(1) < 2 OR NumTimesX(1) > 10 THEN
REDIM PUText$(1)
PUText$(1) = "Please enter a value between 2 and 10 ONLY...®
CALL PopupError
NumTimesX(1) = OldTimeX
ExitCodeX = 0
ELSEIF NumTimesX(1) <> OldTime%X THEN
GOSUB RedrawTables1
END IF
CASE 3
OldTimeX = NumTimesX(2)
CALL GetInt(6, 62, 2, NumTimesX(2), "R", 0, 0, "», DummyX, ExitCodeX)
IF NumTimesX(2) < 2 OR NumTimesX(2) > 10 THEN
REDIM PUText$(1)
PUText$(1) = "Please enter a value between 2 and 10 ONLY...®
CALL PopupError
NumTimesX(2) = OldTimeX
ExitCodeX = 0
ELSEIF NumTimesX(2) © OldTimeX THEN
GOSUB RedrawTables1
END IF
CASE 4 TO (NumTimesX(1) + 3)
JX = 1
ElementX = ItesX - 3
OtdTime$ = MeasTime$S(ElementX, JX)
CALL GetString(10 + ElementX, 30, 4, MeasTime$(ElementX, JX), *L*, 0, O, “*, DummyX, ExitCodeX)
MeasTime$(ElementX, JX) = QPTrim$(MeasTimeS(ElementX, JX))
GOSUB ValidateTime
CASE (NumTimesX(1) + &) TO (NumTimesX(1) + NumTimesX(2) + 3)
JX = 2
ElementX = ItesX - (NumTimesX(1) + 3)
OldTime$ = MeasTime$(ElementX, JX)
CALL GetString(10 + ElementX, 55, 4, MeasTime$S(ElementX, JX), “L*, 0, 0, **, DummyX, ExitCodeX)
MeasTimeS(ElementX, JX) = QPTrim$(MeasTime$(ElementX, JX))
GOSUB ValidateTime

END SELECT
SELECT CASE ExitCodeX 'determine next action
CASE 71 'home
ItemX = 1
CASE 79 ‘end
ItemX = Max]tesX
CASE 72 'up arrow
ItemX = ItenX - 1
CASE 80, 13 ‘down arrow,CR
ItemX = ItemX + 1
CASE 81 'Pgbn

OKToExitX = TrueX
IF NumTimesX(1) < 2 OR NumTimesX(2) < 2 THEN OKToExitX = FalseX
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FOR JX = 1 70 2
FOR 1% = 1 TO NumTimesX(J%)
1F MeasTime$(IX, JX) < "" THEN
MeasMinutesX(IX, J%) = VAL(RIGHTS(MeasTime$(1X, JX), 2)) + 60 ® VAL(LEFTS(HeasTlmeS(lX
ELSE
REDIM PUText$(1)
PUText$(1) = “Please enter a value for all times before moving to the next page..."
CALL PopupError
OKToExitX = FalseX
EXIT FOR
END IF
NEXT IX
IF NOT OKToExitX THEN EXIT FOR
NEXT J%
1F OKToExitX THEN
CrossingMidnightX = FalseX
FOR JX = 17102
FOR 1X = 2 TO NumTimesX(J%)
IF MeasMinutesX(1%, JX) <= lleaslhnutesX(lX - 1, JX) THEN
IF MeasMinutesX(IX -~ 1, JX) >= 1320 AND Heaslhnutes%(lx, JX) <= 120 THEN
CrossingdidnightX = Truex
CrossingIntervalX(J%) = 1% - 1
ELSE
‘only an error if EITHER time is outside 10PM to 2AM window
REDIM PUText$(5)

PUText$(1) = "Values for all times MUST be entered in sequence except *
PUText$(2) = “when crossing the midnight boundary (special case ONLY), ¥
PUText$(3) = w»

PUText$(4) = “In order to be considered ‘crossing midnight’, both times®
PUText$(5) = "MUST be in the period between 10 PX and 2 AM ONLY...*

CALL PopupError
OKToExitX = FalseX
EXIT FOR
END IF
END IF
NEXT 1X
IF NOT OKToExitX THEN EXIT FOR
NEXT JX
IF OKToExitX THEN
ExitCodeX = 1
EXIT SuB
END IF
END IF
CASE ELSE
'do nothing
END SELECT
IF ItemX < 1 THEN ItemX = 1
IF 1temX > MaxItemX THEN ItemX = MaxltemX
LOOP
EXIT SuB

RedrauTablest:
MaxItemX = NumTimesX(1) + NumTimesX(2) + 3
FOR JX = 1 T0 2
FOR 1X = 1 TO MaxTimesX
LOCATE 1X + 10, 25 ® JX - 5
1F IX <= NumTimesX(JX) THEN
CALL NormalColor
PRINT ™ Time ¥; QPTrimS(STR$(IX)); ":";
CALL mlvteCOIor
LOCATE , 5 + 25 ® JX: PRINT MeasTime$(1X, JX);
ELSE
PRINT SPACES(25)
END IF
NEXT IX
NEXT J%
RETURN

VatidateTime:
IF LEN(MeasTime$(ElementX, JX)) <> & THEN
REDIM PUText$(1)
PUText$(1) = "Please enter a time in HHMM format ONLY..."
CALL PopupError

Jx), 23
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ExitCodeX = 0
MeasTimeS(ElementX, JX) = OldTime$
ELSE
HourX = VAL(LEFT$(MeasTimeS(ElementX, JX), 2))
MinuteX = VAL(RIGHTS(MeasTime$(ElementX, JX), 2))
IF HourX < 0 OR HourX > 23 OR MinuteX < 0 OR MinuteX > 59 THEN
REDIM PUText$(1)
PUText$(1) = "Please enter a time between 0000 and 2359 ONLY...*
CALL PopupError
ExitCodeX = 0
MeasTime$(ElementX, JX) = OldTime$
END IF
END IF
RETURN

END SuB

SUB GetTemperatureGradientsPage2 (JX, ExitCodeX) STATIC
WIDTH 80, 25: WindowTypeX = 1: CLS
CALL ScreenBorder
CALL TitleColor
Title$ = # Asphalt Surfaced Pavement Temperature Gradient Data B
TLX = LEN(Title$)
ColX = ((80 - TLX) /7 2) + 1
LOCATE 2, Col%: PRINT Titte$
CALL NormalColor
LOCATE 5, 35: PRINT "Temperature (°F) Measurement Area"; JX
LOCATE 6, 46
IF JX = 1 THEN
PRINT ®"station < 0+00%
ELSE
PRINT ®station > S5+00%
END IF
LOCATE 8, 39: PRINT "Depth 1 Depth 2 Depth 3¢
LOCATE 9, 39: PRINT ¥-----c-  <ccccen cccen-- "

LOCATE 25, 4
If JX = 1 THEN

PRINT ® ®; CHR$(24); CHR$(25); ® Home End PgUp Pgbn%;
ELSE

PRINT ® w; CHRS(24); CHR$(25); ®  Home End PgDN™;
END IF

FOR IX = 1 TO NumTimesX(JX)
LOCATE IX + 10, 21
CALL NormatColor
PRINT ® Time "; QPTrim$(STRS(IX)); “:";
LOCATE , 30: PRINT MeasTime$(IX, J%);
CALL MiliteColor
FOR KX = 1 TO NumDepthsX
LOCATE , 30 + 10 ® KX: PRINT DefaultReal$(TimeTemp(I1X, JX, KX), “R™, 5, “#H#.#);
NEXT KX
PRINT
NEXT IX
MaxRowX = NumTimesX(JX) -
MaxColX = NumDepthsX

CColX = 1
CRowX = 1
po

SRowX = 10 + CRowX
SColX = 30 + CColX ® 10
oldTimeTemp = TimeTemp(CRowX, JX, CColX)
CALL GetReal(SRowX, SCol%, 5, "#i¥.#", TimeTemp(CRowX, JX, CColX), =t*, 0, 0, **, DummyX, ExitCodeX)
IF TimeTemp(CRowX, J%, CColX) < 0 OR TimeTemp(CRowX, JX, CColX) > 160 THEN
REDIM PUText$(1)
PUText$(1) = “Please enter a temperature between 0°F and 160°F ONLY..."
CALL PopupError
TimeTemp(CRowX, J%X, CColX) = OtdTimeTemp

ExitCodeX = 0
END IF
SELECT CASE ExitCodeX 'determine next action
CASE 71 'home
CRowX = 1
CColX = 1

CASE 79 'end
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CRow%X = MaxRowX
CColX = MaxColX

CASE 15, 75 'shift-Tab, left arrow
CColX = CColX - 1

CASE 72 'up arrow
CRowX = CRowX - 1

CASE 9, 77 'Tab, right arrow
CColX = CColX + 1

CASE 80 'down arrow
CRowX = CRowX + 1

CASE 13 'CR

CRowX = CRowX + 1
IF CRowX > MaxRowX THEN
CRowX = 1
CColX = CColX + 1
IF CColX > MaxColX THEN CColX = 1
END IF
CASE 81 ‘Pgbn
ExitCodeX = 1
EXIT DO
CASE 73 'pgup
ExitCodeX = -1
EXIT DO
CASE ELSE
" fdo nothing
END SELECT
IF CColX < 1 THEN CColX = MaxColX
IF CColX > MaxColX THEN CColX = 1
IF CRowX < 1 THEN CRowX = MaxRowX
IF CRow% > MaxRowX THEN CRowX = 1
LOOP
END SUB

SUB OutliersMenu (ExitCodeX) STATIC
SCREEN O: WIDTH 80, 25: CLS
ChoiceX = 1
CALL CalcOutliers
DO

REDIM Item$(5S)
Title$ = “OUTLIERS ANALYSIS MENU™

Item$(1) = "View Outlier Analysis Curves"
Item$(2) = "Add to Running Comments®
I1tem$(3) = "Go on to STRUCTURAL Analysis™
1tem$(4) = “Select NEW Data File®
Item$(5) = ®QUIT Program"

CALL BarMenu(Title$, Item$(), ChoiceX, 0)
SELECT CASE ChoiceX
CASE 1
CALL GetOut!ierCurveParameters(ExitCodeX)
ChoiceX = 2
CASE 2
CALL GetRunningComments
ChoiceX = 3
CASE 3
ExitCodeX = 1
EXIT DO
CASE 4
CALL WriteSubsectionStats
CALL WriteOutlierMsgs
CALL MriteRunningComments
CLOSE #2
ExitCodeX = -2
EXIT DO
CASE 5
CALL WriteSubsectionStats
CALL WriteOutlierMsgs
CALL WriteRunningComments
CLOSE #2
CALL Quit
END SELECT
LOOP
END SUB
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SU8 ReadFWDDataFile STATIC
DO
IF LineCountert < 37 THEN
CALL CheckHeader
ELSE
CALL ReadNextline(DataTypeX)
SELECT CASE DatalypeX
CASE 1 'peak deflection data block
CALL ReadPeaks
CASE -1
EXIT DO
CASE ELSE
'do nothing
END SELECT
END IF
LooP
END SUB

SUB ReadNextlLine (DataTypeX) STATIC
IF NOT EOF(1) THEN
LINE INPUT #1, LineData$
DataType$ = LEFTS$(LineData$, 1)
DataTypeX = INSTR("SB/E*- 1234567890", DataType$)
LineCounteré = LineCounter& + 1
IF DataTypeX = 4 THEN
IF UCASES(LEFTS(LineData$, 3)) = “EOF" THEN
DataTypeX = -1
END IF
END IF
ELSE
DataTypeX = -1 tend of file occurred
END IF
END SuB

SUB ReadPeaks
! Process start of sensor data block:
TestStation$ = QPTrim$(MIDS(LineDatas, 2, 8))
LaneSpec$ = UCASES(QPTrim$(MIDS(LineDatas, 10, 4)))
PvmtType$ = LEFT$(LaneSpecS, 1)
TPLX = VAL(RIGHTS(LaneSpecS, 1))
TestTime$ = NID$(LineData$, 29, 4)
ETemp$ = QPTrim$(NIDS(LineDatas, 37, 4))
TestTemp = VAL(ETemp$)
IF TPLX = O THEN
NumTPStationsX = NumTPStationsX + 1
TPStationX(NunTPStationsX) = VAL(TestStation$)
TPFWDMinutesX(NumTPStationsX) = VAL(RIGHT$(TestTime$, 2)) + 60 ® VAL(LEFT$(TestTime$, 2))
ELSE
NumStationsX = NumStationsX + 1
PointLocationX(NumStationsX) = TPLX
StationX¥(NumStationsX) = VAL(TestStation$)
FWDMinutesX(NumStationsX) = VAL(RIGHTS(TestTime$, 2)) + 60 ® VAL(LEFT$(TestTime$, 2))
END IF
LocationListX(TPLX + 1) = TrueX ‘list of valid test locations
FOR 1X = 1 TO InitNumPeaks%
CALL ReadNextline(DatalypeX)
SELECT CASE DataTypeX

CASE 1 'found start of next peaks block
CALL ReadPeaks
EXIT sus
CASE ELSE ‘normal processing
IF NOT EnglishX THEM
IF TPLX = O THEN ‘test pit data

TPTestLoad(NumTPStationsX, I1X) = VAL(MIDS(LineData$, 1, 4))
FOR JX = 1 TO NumbDeflectorsX
PositX = JX ® 4 + 1
TPDefL(NumTPStationsX, 1%, JX) = VAL(MID$(LineData$, PositX, 4))
NEXT J%
ELSE 'NOT test pit data
TestLoad(NumStationsX, 1%) = VAL(MIDS(LineData$, 1, 4))
FOR JX = 1 TO NumDeflectorsX
PositX = JX ® 4 + 1
Defl(NumStationsX, I%, JX) = VAL(MID$(LineData$, PositX, 4))
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NEXT JX
END IF
ELSE
IF TPLX = 0 THEN
TPTestLoad(NumTPStationsX, IX) = VAL(MID$(LineData$, 33, 6))
FOR JX = 1 TO NunDeflectorsX
PositX = JX ® 6 + 33
TPDefl(NumTPStationsX, 1X, JX) = VAL(MIDS(LineData$, PositX, 6))
NEXT JX
ELSE
TestLoad(NumStationsX, IX) = VAL(MID$(LineData$, 33, 6))
FOR JX = 1 TO NumDeflectorsX
PositX = JX ®* 6 + 33
Defl(NumStationsX, IX, JX) = VAL(MIDS(LineData$, Posit%, 6))
NEXT J%
END IF
END IF
END SELECT .
NEXT IX
END SUB

SUB ReadPeaks2
! Process start of sensor data block: for TEST PIT DATA FILES ONLY
TestStation$ = QPTrim$(MID$(LineDatas, 2, 8))
LaneSpec$ = UCASES(QPTrim$(MID$(LineDatas$, 10, 4)))
PvmtType$ = LEFT$(LaneSpec$, 1)
TPLX = VAL(RIGHTS(LaneSpecs, 1))
TestTime$ = MIDS(LineData$, 29, &)
ETemp$ = QPTrimS(MIDS(LineData$, 37, 4))
TestTemp = VAL(ETemp$)
IF TPLX = O THEN
NumTPStationsX = NumTPStationsX + 1
TPStationX(NumTPStationsX) = VAL(TestStation$)
TPFWOMinutesX(NumTPStationsX) = VAL(RIGHTS(TestTime$, 2)) + 60 ® VAL(LEFT$(TestTime$, 2))
ELSE
EXIT SUB
END IF
LocationList%(1) = TrueX 'list of valid test locations
FOR IX = 1 TO InitNunPeaksX
CALL ReadNextline(DataTypeX)
SELECT CASE DataTypeX

CASE 1 'found start of next peaks block
CALL ReadPeaks2
EXIT SuB

CASE ELSE ‘normal processing

IFf NOT EnglishX THEN
TPTestLoad(NumTPStationsX%, I%) = VAL(MIDS(LineData$, 1, 4))
FOR JX = 1 TO NumDeflectorsX
Posit = JX ® 4 + 1 :
TPDefl (NumTPStationsX, IX, JX) = VAL(MID$(LineData$, PositX, 4))
NEXT J%

ELSE
TPTestLoad(NumTPStationsX, 1X) = VAL(MID$(LineData$, 33, 6))

FOR JX = 1 TO NunDeflectorsX
PositX = JX ® 6 + 33
TPDefl(NumTPStationsX, IX, JX) = VAL(MIDS$(LineData$, PositX, 6))
NEXT J%
END IF
END SELECT
NEXT I1X
END SUB

SUB ReviewMenu STATIC
SCREEN O: WIDTH 80, 25: CLS
ChoiceX = 1
[+]+]
1F SummaryOfResults2X THEN
REDIM ItemS$(6)
Title$ = "REVIEW PREVIOUS DATA MENU"

1tem$(1) = "View Deflection vs Station Plot(s)*
I1tem$(2) = "View Corr. Deflection vs Station Plot(s)"
1tem$(3) = "View Outlier Analysis Curves®

I1tem$(4) = "Re-define Subsection Limits®
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1tem$(5) = "Add to Running Comments"

Item$(6) = YReturn to Structural Analysis Menu®
CALL BarMenu(Title$, Item$(), ChoiceX, 0)
SELECT CASE ChoiceX

CASE 1
CALL GetUniformityCurveParameters
ChoiceX = 2

CASE 2
CALL GetCorrectedDeflectionParameters
ChoiceX = 3

CASE 3
CALL GetOutlierCurveParameters(ExitCodeX)
ChoiceX = 4

CASE &
Do

CALL GetSubsectionBoundaries(ExitCodeX)
CALL CalcSubSectionAlpha(RecalcX)
LOOP WHILE RecalcX%
CALL CalcSubSectionStats
CALL CalcOutliers
SELECT CASE MatlCodeX(1)
CASE 700 ’ACC
CALL CalcFlexStats
CASE 730 ‘PCC
CALL CalcRigidStats
END SELECT
ChoiceX = 5
CASE 5
CALL GetRunningComments
ChoiceX = 6
CASE 6
EXIT Sus
END SELECT
ELSE
REDIM Item$(5)
Title$ = “REVIEW PREVIOUS DATA MENU (FAILED)*

Item$(1) = "View Deflection vs Station Plot(s)"
Item$(2) = "“View Corr. Deflection vs Station Plot(s)"
Item$(3) = *View Outlier Analysis Curves"

Item$(4) = "Add to Rumning Comments®

Item$(5) = “Return to Structural Analysis Merwm

CALL BarMenu(Title$, Item$(), ChoiceX, 0)
SELECT CASE ChoiceX

CASE 1
CALL GetUniformityCurveParameters
ChoiceX = 2
CASE 2
CALL GetCorrectedDeflectionParameters
ChoiceX = 3
CASE 3
CALL GetOutlierCurveParameters(ExitCodeX)
ChoiceX = 4
CASE 4
CALL GetRunningComments
ChoiceX = 5
CASE S
EXIT SUB
END SELECT
END IF
Loop
END SUB

SUB StatisticsMenu (ExitCodeX) STATIC
SCREEN 0: WIDTH 80, 25: CLS

ChoiceX = 1
CALL WriteOverallStatistics
0]

REDIM Jtem$(6)
Title$ = SSTATISTICAL ASSESSMENT MENU®

1tem$(1) = "View Section Statistics®

Item$(2) = "“View Deflection vs Station Plot(s)™
I1tem$(3) = "Add to Running Comments®

Iten$(4) = “Go on to SUBSECTION Analysis"
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ftem$(5) = "Select NEW Data File®
I1ten$(6) = “QUIT Program®
CALL BarMenu(Title$, Item$(), ChoiceX, 0)
SELECT CASE ChoiceX
CASE 1
CALL ShowOveratlStats
ChoiceX = 2
CASE 2
CALL GetUniformityCurveParameters
ChoiceX = 3
CASE 3
CALL GetRunningComments
ChoiceX = &
CASE &
ExitCodeX = 1
EXIT DO
CASE 5
CALL WriteRunningComments
CLOSE #2
ExitCodeX = -2
EXIT SUB
CASE 6
CALL WriteRunningComments
CLOSE #2
CALL Quit
END SELECT
LOOP
END SUB

SUB StructuralMenu (ExitCodeX) STATIC
SCREEN O: WIDTH 80, 25: CLS
SummaryOfResultsX = TrueX
ChoiceX = 1
CALL CalcCompositeModulus
SELECT CASE MatlCodeX(1)
CASE 700 ‘ACC
CALL Chevronlnputs
CALL ChevronAnalysis(AnalysisFailedX)
IF AnalysisFailedX THEN
SummaryOfResults2X = FalseX
ELSE
CALL CalcFlexStats
SummaryOfResults2X = TrueX
END IF
CASE 730 'PCC
SummaryOfResul ts2X = TrueX
CALL CalcVolumetrick
CALL CalcRigidThickness
CALL CalcRigidStats
END SELECT
bo
IF SumaryOfResultsZX THEN
REDIM [tem$(9)
Title$ = “STRUCTURAL ANALYSIS MENU“
1tem$(1) = "View Structural Analysis Results®
Item$(2) = "View Structural Analysis Results - Test Pits"
Item$(3) = "View Composite Modulus vs Radius Plot(s)"
SELECT CASE MatlCodeX(1)

CASE 700 .
Iten$(4) = "View Equiv. SN vs Station Plot(s)®
Iten$(5) = "View Subgrade Modulus vs Station Plot¥
CASE 730
Item$(4) = "View Equiv. Thickness vs Station Plot(s)®
Item$(5) = “View Volumetric K vs Station Plot¥
END SELECY
Item$(6) = "Add to Running Comments"
1tem$(7) = “Review PREVIOUS Plots™
I1tem$(8) = "Select NEW Data File®
Item$(9) = “QUIT Program®

CALL BarMenu(Title$, Item$(), ChoiceX, 0)
SELECT CASE ChoiceX
CASE 1
SELECT CASE MatlCodeX(1)
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CASE 700
CALL ShowOverallFlexStats
CASE 730
CALL ShowOveraliRigStats
END SELECT
ChoiceX = 2
CASE 2
IF NumTPStationsX > 0 THEN
SELECT CASE MatlCodeX(1)
CASE 700
CALL ShowTPFlexStats
CASE 730
CALL ShowTPRigidStats
END SELECT
ELSE
REDIN PUText$(1)
PUText$(1) = "No test pit data is present, and no structural analysis results to view..."
CALL PopupError .
END IF
ChoiceX = 3
CASE 3
CALL CompositeModulusParameters
ChoiceX = &
CASE 4
SELECT CASE MatlCodeX(1)
CASE 700
CALL PlotFlexSNCurves
CASE 730
CALL PlotRigThickCurves
END SELECT
ChoiceX = 5
CASE S
SELECT CASE MatliCodeX(1)
CASE 700
CALL PlotEsgCurves
CASE 730 .
CALL PlotVolKCurves
END SELECT
ChoiceX = 6
CASE 6
CALL GetRunningComments
Choicex = 7
CASE 7
CALL ReviesMenu
CASE 8
CALL WriteSubsectionStats
CALL WriteOutlierMsgs
CALL WriteStructuralStats
CALL WriteRunningComments
CLOSE #2
ExitCodeX = -2
EXIT SuB
CASE 9
CALL WriteSubsectionStats
CALL WriteOutlierMsgs
CALL WriteStructuralStats
CALL UriteRunningComments
CLOSE #2
CALL Quit
END SELECT
ELSE
REDIM 1tem$(4)
Title$ = ®STRUCTURAL ANALYSIS MENU (FAILED)®

Ites$(1) = "Add to Running Comments®
Iten$(2) = “Review PREVIOUS Plots®
Item$(3) = “Select NEW Data File®
Item$(4) = “QUIT Program®

CALL BarMenu(Title$, Item$(), ChoiceX, 0)
SELECT CASE ChoiceX

CASE 1
CALL GetRunningComments
ChoiceX = 2

CASE 2
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CALL ReviewMenu
CASE 3
CALL WriteSubsectionStats
CALL WriteOutlierMsgs
CALL WriteStructuralStats
CALL WriteRunningComments
CLOSE #2
ExitCodeX = -2
EXIT SuB
CASE &
CALL WriteSubsectionStats
CALL WriteOutlierMsgs
CALL WriteStructuralStats
CALL WriteRunningComments
CLOSE #2
CALL Quit
END SELECT
END IF
LOOP
END SUB

SUB SubsectionAnalysisMenu (ExitCodeX) STATIC
SCREEN O: WIDTH 80, 25: CLS

ChoiceX = 1
UsefulComboX = FalseX
[1[s]

REDIM Item$(8)
Title$ = “SUBSECTION ANALYSIS MENU™
Item$(1) = “Specify Material Properties®

Item$(2) = "View Corr. Deflection vs Station Plot(s)*®
{tem$(3) = "Define Subsection Limits®

1tenm$(4) = "View Subsection Statistics"

1ten$(5) = "Add to Running Comments®

Iten$(6) = "Go on to OUTLIER Analysis®

Item$(7) = "Select NEW Data File"

I1ten$(8) = “"QUIT Program®

CALL BarMenu(Titles, Ites$(), ChoiceX, 0)
SELECT CASE ChoiceX
CASE 1
CALL GetMaterialProps
ChoiceX = 2
IF (LocationListX(2) AND Matl{CodeX(1) = 730) OR (LocationListX(4) AND MatlCodeX(1) = 700) THEN
UsefulComboX = TrueX
ELSE
UsefulComboX = FalseX
END IF
CASE 2
IF SetMaterialsX THEN
CALL GetCorrectedDeflectionParameters
ChoiceX = 3
ELSE
REDIM PUText$(2)
PUText$(1) = ® Materials MUST be specified for all pavement"
PUText$(2) = "layers before viewing corrected deflections..."
CALL PopupError
ChoiceX = 1
END IF
CASE 3
IF SetMaterialsX AND UsefulComboX THEN
DO
CALL GetSubsectionBoundaries(ExitCodeX)
CALL CalcSubSectionAlpha(RecalcX)
LOOP WHILE RecalcX
CALL CalcSubSectionStats
SetSubSectionsX = TrueX
ChoiceX = 4
ELSEIF SetMaterialsX THEN
REDIM PUText$(2)
PUText$(1) = "Subsection limits may ONLY be defined based on test location 1 data”
PUText$(2) = “for rigid pavements or test location 3 for flexible pavements..."
CALL PopupError
ChoiceX = 5
ELSE



FWDCHEKZ .BAS

REDIN PUText$(2)
PUText$(1) = "Materials MUST be specified for all pavement layers®
PUText$(2) = @ before selecting subsection limits...™
CALL PopupError
ChoiceX = 1

END IF

CASE &

IF SetSubSectionsX THEN
CALL ShowSubSectionStats
ChoiceX = §

ELSEIF SetMaterialsX AND NOT UsefulComboX THEN
REDIM PUText$(2)
PUText$(1) = “Subsection limits may ONLY be defined based on test location 1 datuy%
PUText$(2) = "for rigid pavements or test location 3 for flexible pavements..."

CALL PopupError
ChoiceX = 5
ELSE
REDIM PUText$(1) -
PUText$(1) = "Subsection limits MUST be specified before viewing statistics...*
CALL PopupError
ChoiceX = 3
END IF
CASE 5
CALL GetRunningComments
ChoiceX = 6
CASE 6
IF SetSubSectionsX THEN
ExitCodeX = 1
EXIT DO
ELSELF SetMaterialsX AND NOT UsefulComboX THEN
REDIM PUText$(2)
PUText$(1) = "Outlier analysis may ONLY be performed based on test location 1 data"
PUText$(2) = "for rigid pavements or test location 3 for flexible pavements...”

CALL PopupError
ChoiceX = 7

ELSEIF SetMaterialsX THEN
REDIM PUText$(1)
PUText$(1) = “Subsection limits MUST be specified before proceeding..."
CALL PopupError
ChoiceX = 3

ELSE
REDIM PUText$(1)
PUText$(1) = "Materials MUST be specified for all pavement layers before proceeding...*
CALL PopupError
ChoiceX = 1

END IF

CASE 7 ’select new data file

IF SetSubSectionsX THEN CALL WriteSubsectionStats

CALL WriteRunningComments

CLOSE #2

ExitCodeX = -2

EXIT SuB

CASE 8

IF SetSubSectionsX THEN CALL WriteSubsectionStats

CALL ¥riteRunningComments

CLOSE #2

CALL Quit

END SELECT
LooP
END SUB
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DECLARE SUB PlotSetup (XMin!, XMax!, YMin!, YMax!, PlotXMin!, PlotXMax!, PlotYMin!, PlotYMax!, LX!, XScalel)
DECLARE SUB EchoFlexStats (EchoSubX, EcholieightX)

DECLARE SUB EchoRigStats (EchoSubX, EchoHeightX)

DECLARE SUB PlotCompositeModulus (PlotStationX, StatuslLine$, PlotYMax!)

DECLARE FUNCTION TPNormRigidDefl! (hx!, 1X, JX)

DECLARE FUNCTION StandardDeviation! (SSum!, SSum2!, ItemCountX) ’‘do not erase

DECLARE FUNCTION QPROUNDS (Numberi, PlacesX) 'do not erase
DECLARE FUNCTION Log10 (Value!) !do not erase
DECLARE FUNCTION NormRigidDefl (hx!, 1X, J%) 'do not erase

'SINCLUDE: ’‘declare.inc’
'SINCLUDE: ’fdeclarl.inc’
'SINCLUDE: ’fdeclar2.inc’
'SINCLUDE: ’'canblank.inc’
'SINCLUDE: ' fwdcheck.inc’

CONST TrueX = -1, FalseX = 0, MaxNumStations¥ = 50, MaxLocationsX = 6

CONST MaxDeflectorsX = 7, MaxNumPeaksX = 16, MaxHeightsX = 4, MaxLayersX = 10
CONST MinPointsInSubSection% = &4, ThresholdAlpha = 95, MaxTimesX = 10

CONST Pi = 3.141593

SUB CalcCompositeModulus STATIC
! Calculate subgrade modulus based on mean outer deflector readings:
REDIM CompositeModulus(NumStationsX, MaxHeightX, NumDeflectors¥)

N2 = .45 'subgrade poisson’s ratio
P2=1-N2*2
CF=.5°N2+ .85

FOR IX = 1 YO NumStationsX
FOR JX = 1 TO MaxHeightX
IF HeightlListX(JX) THEN
CompositeModulus(1X, JX, 1) = 2 ® P2 ® LoadFactor / (Pi ® TLPR ® MeanNormDefl (1%, JX, 1) ® DeflFactor)
FOR KX = 2 TO NumDeflectorsX
IF MeanNormDefl (1%, JX, 1) < O THEN
CompositeModulus(IX, JX, KX) = CF ® P2 ® LoadFactor / (Pi ® Radial(KX) ® MeanNormDefl (1%, JX, KX) ® DeflFactor
® RadFactor)
END IF
NEXT KX
END IF
NEXT J%
NEXT IX
END SUB

SUB CalcFlexStats STATIC
! Calculate Flexible Pavement Statistics:
REDIM BCEsgMean(NumSubSectX, MaxHeightX), BCEsgStDev(NumSubSectX, MaxHeightX), BCEsgCV(NumSubSectX, MaxHeightX)
REDIM EqSNMean(NumSubSectX, MaxHeightX), EqSNStDev(NumSubSectX, MaxHeightX), EQSNCV(NumSubSectX, MaxHeightX)
LastStationX = 0
FOR 1% = 1 TO NumSubSect%
FirstStationX = LastStationX + 1
LastStationX = StationCountX(1X) + FirstStationX - 1
FOR JX = 1 TO MaxHeight¥
IF HeightListX(JX) THEN
SumBCEsg = O0: SumEqgSN = 0
SumSqQBCEsg = 0: SumSqGEQSN = 0
FOR KX = FirstStationX TO LastStation%
SUMBCEsg = SumBCEsg + BackCalcEsg(KX, J%)
SumSQBCEsg = SumSQBCEsg + BackCalcEsg(KX, JX) ~ 2
SUTEQSN = SurEqSN + EquivalentSN(KX, JX)
SUMSQEQSN = SumSqEqSN + EquivalentSN(KX, JX) ~ 2
NEXT KX
BCEsgMean(IX, JX) = SumBCEsg / StationCountX(IX)
BCEsgStDev(IX, JX) = StandardDeviation(SumBCEsg, SumSqBCEsg, StationCountX(1X))
BCEsgCV(1X, JX) = BCEsgStDev(1X, JX) / BCEsgMean(lX, JX) * 100
EqSNMean(1%, J%) = SumEGSN / StationCountX(I%)
EqSNStDev(IX, JX) = StandardDeviation(SumEqSH, SumSqEQSN, StationCountX(1X))
EQSNCV(IX, JX) = EqSNStDev(IX, JX) / EqSNMean(1X, JX) ® 100
END IF
NEXT JX
REXT 1X
END SUB

SUB CalcRigidStats STATIC
! Calculate Rigid Pavement Statistics:
REDIM VolKMean(NumSubSectX, MaxHeightX), VolkStDev(NumSubSectX, MaxHeightX), VolKCV(NumSubSectX, MaxHeightX)
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REDIM RigThickMean(NumSubSectX, MaxHeightX), RigThickStDev(NumSubSectX, MaxHeightX), RigThickCV(NumSubSectX, MaxHeightX)
LastStationX = 0
FOR 1X = 1 TO NumSubSectX
FirstStationX = LastStationX ¢ 1
LastStationX = StationCountX(1X) + FirstStationX - 1
FOR JX = 1 TO MaxHeightX
1F HelightListX(JX) THEN
SumvolK = 0: SumRiglhick = 0
sumSqVolK = 0: SumSqRigThick = 0
FOR KX = FirstStationX TO LastStationX
SumVolX = SumVolK + VolumetricK(KX, JX)
SumSqVolK = SumSqVvolK + volumetrick(kX, JX) ~ 2
SumRigThick = SumigThick + RigidThickness(KX, JX)
SumSqrigThick = SumSqRigThick + RigidThickness(kX, JX) ~ 2
NEXT KX
VolkMean(1X, JX) = SumVolX / StationCountX(IX)
VolkStDev(1%, JX) = StandardDeviation(SumVolK, SumSqVolK, StationCountX(1%))
VolKCV(I%, JX) = VolKStDev(1X, J%) / VolKMean(I1X, JX) ® 100
RigThickMean(1X, JX) = SumRigThick / StationCountX(I1X)
RigThickStDev(1X, JX) = StandardDeviation(SumRigThick, SumSqrigThick, StationCounti(IX))
RigThickCV(1X%, JX) = RigThickStDev(IX, JX) / RigThickMean(IX, J%X) ® 100
END IF
NEXT J%
NEXT 1%
END SUB

SUB CalcRigidThickness STATIC
For PCC pavements calculate the required thickness:
REDIM RigidThickness(NumStationsX, MaxHeightX)
REDIM TPRigidThickness(NumTPStationsX, MaxHeightX), LinearityX(3)
ModTotal = 50000001 ® Thickness(1) ~ 3
FOR 1X = 2 TO NumiayersX
IF MatlCodeX(1X) = 730 THEN
ModTotal = ModTotal + 5000000! ® Thickness(IX) ~ 3
IF 1X >= 3 THEN
FOR JX =2 70 IX - 1
ModTotal = ModTotal + 450000! ® Thickness(JX) ~ 3 ’assume AC mat’l
NEXT JX
END IF
END IF
NEXT IX
AvgThick = (ModTotal / 5000000¢) ~ .3333333
Tolerance = 1E-08
TotatFactor = DeflFactor / LoadFactor
HiThick = AvgThick ® 1.15 ‘present definition
LoThick = AvgThick ® .65
FOR IX = 1 TO KumStationsX
FOR JX = 1 TO MaxHeightX
IF HeightListX(JX) THEN
LinearityX(1) = LinearityX(1) + 1
DCheck = MeanNormDefl(1%, J%, 1) ® TotalFactor
hmin = 2: Dmax = NormRigidDefl(hmin, IX, JX)
hmax = 26: Dmin = NormRigidDefl (hmax, l%, %)
IF DCheck < Dmin OR DCheck > Dmax THEN
REDIM PUText$(1)
PUText$(1) = "Unable to analyze rigid data point at station® + STR$(StationX(IX)) + *...»
CALL PopupError
ELSE
Do
hmid = (hmax + hain) /7 2
Dmid = NormRigidDefl(hmid, IX, J%X)
Check = ABS(DCheck - Dmid)
IF Check < Tolerance THEN RigidThickness(IX, J%) = hmid: EXIT DO
1F DCheck >= Dmin AND DCheck < Dmid THEN
hmin = hmid: Dmax = Dmid
ELSE
hmax = hmid: Dmin = Dmid
END IF
LOOP
END IF
END IF
NEXT J%X
NEXT IX
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FOR IX = 1 TO NumTPStationsX
FOR JX = 1 TO MaxHeightX
1f HeightListX(JX) THEN
LinearityX(1) = LinearityX(1) + 1
DCheck = TPMeandornDefl(1X, J¥%, 1) ® TotalFactor
hmin = 2: Dmax = TPNormRigidDefl(hmin, IX, JX)
hmax = 26: Dmin = TPNormRigidDefl(hmax, IX, J%X)
IF DCheck < Dmin OR DCheck > Dmax THEN
REDIM PUText$(1)
PUText$(1) = "Unable to analyze rigid data point at station" + STR$(StationX(IX)) + ", ¥
CALL PopupError
ELSE
DO
hmid = (hmax + hmin) / 2
Dmid = TPNormRigidDefl(hmid, 1%, JX)
Check = ABS(DCheck - Dmid)
IF Check < Tolerance THEN TPRigidThickness(1X, JX) = hmid: EXIT DO
1F DCheck >= Dmin AND DCheck < Dmid THEN
hmin = hmid: Dmax = Dmid
ELSE
hmax = hmid: Dmin = Dmid
END IF
Loop
END IF
END IF
NEXT JX
NEXT 1%
END SUB

SUB CalcStationsInSubsection STATIC
aaX = 0
FOR IX = 1 TO NumSubSectX
IF 1X = 1 THEN
FirstStatX = 0
LastStatX = SubSectEndX(1X)
ELSE
FirstStatX = SubSectEndX(IX - 1)
LastStatX = SubSectEndX(IX)
END IF
StationCountX(1X) = 0
FOR JX = 1 TO NumStationsX
IF FirstStatX <= StationX(JX) AND LastStatX > StationX(JX) THEN
StationCountX(IX) = StationCountX(IX) + 1
aaX = aaX + 1
END IF
NEXT JX%
NEXT IX
IF aaX < NumStationsX THEN StationCountX(NumSubSectX) = StationCountX(NumSubSectX) + (NumStationsX - aaX)
CALL NormalColor
FOR IX = 1 TO NumSubSectX
LOCATE 5 + 2 ® IX, 60: PRINT USING "##"; StationCountX%(I%);
IF StationCountX(1X) >= MinPointsInSubSectionX THEN
PRINT » ok "
ELSE
CALL HiliteColor
PRINT * NOT ok™
CALL NormalColor
END IF
NEXT IX
END SUB

SUB CalcVolumetricK STATIC
! For PCC pavements calculate the volumetric modulus of subgrade reaction, k:
REDIK VolumetricK(NumStationsX, MaxHeightX), TPVolumetricK(NumTPStationsX, MaxHeight¥X)
TotalFactor = LoadFactor / (DeflFactor ® RadFactor * 2)
P2 =2 ®pi
FOR 1X = 1 TO NumStationsX
FOR JX = 1 TO MaxHeightX
IF HeightListX(JX) THEN
IF NeanNormDefl(I1X, JX, NumDeflectorsX) < MeanNormDefl(1X, JX, NuweflectorsX - 1) THEN
Radial(NumDeflectorsX + 1) = (MeanNorsDefl(1X, JX, NumDeflectorsX) / ((MeanNormDefl(I1X, JX, NumeflectorsX - 1)

MeanNormDefl(IX, JX, NumDeflectorsX)) / (Radial(NumDeflectorsX) - Radial(NumDeflectorsX - 1)))) + Radial(NumDeflectorsX)
1F EnglishX THEN
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IF Redial(NumDeflectorsX + 1) > 78 THEN Radial(NumDeflectorsX + 1) = 78

ELSE

IF Redial(NumDeflectorsX + 1) > 198 THEN Radial(NumDeflectorsX + 1) = 198

END IF

ELSE

IF EnglishX THEN

Radial (NumDeflectorsX + 1) = 78
ELSE
Radial (NumDeflectorsX + 1) = 198
END IF
END IF

MeanlormDef(IX, JX, NumDeflectorsX + 1) = 0
VolT = 0: VolR = 0

FOR KX = 1 TO NumDeflectorsX

RadialBase = Radial(KX + 1) - Radial(KX)

1F MeanNormDefl(1X, JX, KX) > MeanNormDefl(IX, JX, KX + 1) THEN
Factor]l = 1: Factor2 = 1

ELSE
Factor1 = 2: Factor2 = 0

END IF

CentroidR = Radial(kX) + RadialBase / 2

CentroidT = Radial(KX) + Factor1 ® RadialBase / 3

IF KX < NumDeflectors¥ THEN
AreaR = RadialBase ® MeanNormDefl(1X, J%, KX + Factor2)
VolR = VolR + AreaR ® CentroidR ¢ P2

END IF

AreaT = .5 ® RadialBase ® ABS(MeanNormDefl(1X, JX, KX) - MeanNormDefl(1X, J%, KX + 1))

VolT = VolT + Areal ® Centroidf ® P2
NEXT KX
VolumetricK(IX, JX) = TotalFactor / (VolT + VolR)’pci

END IF
NEXT JX
NEXT IX
FOR 1X = 1 TO NumTPStationsX
FOR JX = 1 TO MaxHeightX
IF HeightListX(JX) THEN

IF TPMeanNormDefl(1X, JX, NumDeflectorsX) < TPMeanNormDefl(IX, JX, NuweflectorsX - 1) THEN
Radial (NumDeflectors% + 1) = (TPMeanNormDefl(1X, J%, NumDeflectorsX) / ((TPMeanliormDefl(1X, JX, NumDeflectorsX

-  TPMeanNorwDefl(1%, JX, NumDeflectorsX)) / (Radial(NumbeflectorsX)

Radial(NumDeflectorsX _

)

IF EnglishX THEN

1F Radial(NumweflectorsX + 1) > 78 THEN Radial(NumDeflectorsX + 1) 2 78

ELSE

- Radial(NumDeflectors¥ - 1)))) +

If Radial(NumDeflectorsX + 1) > 198 THEN Radial(NumDeflectorsX + 1) = 198

END IF
ELSE
IF EnglishX THEN

Radiat (NumDeflectorsX + 1) = 78
ELSE '
Radial(NumDeflectorsX + 1) = 198
END IF
END IF

TPHeanNorsDefl(1X, J%, NumDeflectorsX + 1) = 0
VolT = 0;: VolR = 0
FOR XX = 1 TO NumDeflectorsX
RadialBase = Radial(kKX + 1) - Radial(KX)
IF TPMearNormDefl(IX, JX, KX) > TPMeanNormDefl(I1X, JX, KX + 1) THEN
Factor! = 1: Factor2 = 1

ELSE
Factor1 = 2: factor2 = 0
END IF
CentroidR = Radial(KX) + RadialBase / 2

CentroidT = Radial(kX) + Factori ® RadialBase / 3

IF XX < NumDeflectorsX THEN
AreaR = RadialBase ® TPMeanNormDefl(IX, JX, KX + Factor?)
VolR = VolR + AreaR ® CentroidR ® P2

END IF

AreaT = .5 ® RadialBase ® ABS(TPMeanNormDefl(IX, JX, KX) - TPMeanNormDefl(IX, JX, KX + 1))

VolT = VolT + Areal ® CentroidT ® P2

NEXT KX
TPVolumetricK(I%, JX) = TotalFactor / (VolT + VolR)’pci

END IF
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NEXT J%X
NEXT 1%
END SuB

SUB ChevronInputs STATIC

SCREEN 0: WIDTH 80, 25: WindowTypeX = 1: CLS

CALL ScreenBorder

CALL TitleColor

Title$ = ® Flexible Pavement Structural Analysis =

TLX = LEN(Title$)

ColX = ((80 - TLX) /7 2) + 1

LOCATE 2, ColX: PRINT Title$

CALL NormalColor

LOCATE 5, 8: PRINT "Depth to Rigid Foundation: feet (Enter zero if not present)™

LOCATE 25, 4

PRINT ™ PgDn™;

TotalThick = 0

FOR IX = 1 TO NumLayersX -
TotalThick = TotalThick + Thickness(1X) ’inches

NEXT IX
TotalThick = TotalThick /7 12 ‘feet

TT$ = QPTrim$(Defaul tReal$(TotalThick, “R", 4, "##.#1))
DepthRigidLayer = 0
po

OldbepthRigidLayer = DepthRigidLayer

CALL GetReal(5, 36, S, “##.#", DepthRigidLayer, “L¥, 0, 0, "=, DummyX, ExitCodeX)

IF DepthRigidLayer <> 0 AND (DepthRigidlLayer < TotalThick OR DepthRigidlLayer > 100) THEN
REDIM PUText$(2)
PUText$(1) = "Depth to a rigid foundation must be specified as either 0 (no"
PUText$(2) = "known rigid layer) or between * + TT$ + " and 100 feet ONLY..."
CALL PopupError
DepthRigidlLayer = OldDepthRigidLayer

ExitCodeX = 0

END IF

SELECT CASE ExitCode% 'determine next action
CASE 81 Pgbn

IF DepthRigidLayer = 0 THEN DepthRigidlLayer = 100
DepthRigidLayer = DepthRigidLayer ® 12
CALL NormalColor
LOCATE 5, 2: PRINT SPACES(78);
ExitCodeX = 1
EXIT DO
CASE ELSE
‘do nothing
END SELECT
LooP
END SUB

SUB CompositeModulusParameters STATIC
REDIM Y(NumDeflectorsX ® MaxHeightX ® NumStations¥X)
CountX = 0
FOR I1X = 1 TO NumStationsX
FOR JX = 1 TO MaxHeightX
IF HeightlistX(JX) THEN
FOR KX = 1 TO NumDeflectorsX
CountX = CountX + 1
Y{CountX) = CompositeModulus(I%, JX, K¥X)
NEXT KX
END IF
NEXT J%
NEXT 1%
PlotYMax = MaxS!(SEG Y(1), CountX)
ERASE Y
T1 = INT(LOG(PlotYMax) / LOG(10))
T2=10*T1
T3 = FIX(PlotYMax / T2) + 1
PlotYMax = T3 ® T2
StatusLine$ = ® F10:ExitPlots Home End PgUp PgDn ®
PlotStationX = 1
DoPlotX = TrueX
DO
IF DoPlotX THEN CALL PlotCompositeModulus(PlotStationX, StatusLine$, PlotYMax)
[+ o]
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sdr$ = INKEYS
LOOP WHILE sdr$ = “»
KCodeX = XeyCodeX(sdr$)
1F NOT DoPlotX THEN LOCATE 32, 1: PRINT SPACES(13)
DoPlotX = TrueX
SELECT CASE KCodeX

CASE 71 *home
PlotStationX = 1

CASE 79 ‘end
PlotStationX = NumStationsX

CASE 73 1pglp

IF PlotStationX > 1 THEM
PlotStationX = PlotStation% - 1

ELSE
CALL Bonk
COLOR 12: LOCATE 32, 1: PRINT “First Station®
DoPlotX = FalseX

END IF

CASE 81 Pghn

IF PlotStationX < NumStationsX THEN
PlotStationX = PlotStationX + 1

ELSE
CALL Bonk
COLOR 12: LOCATE 32, 1: PRINT “Last Station®
DoPlotX = FalseX

END IF

CASE 638 ’F10:Exit Plots
ExitCodeX = 0
EXIT SUB

CASE 60 'F2:Screen dump

CALL ScrnDump(ScrrDumpRes$, 1, 0)
LPRINT CHR$(12);
CASE ELSE
‘do nothing
END SELECT
LOOP
END SUB

SUB DisplayCopyright STATIC

SCREEN 0: WIDTH 80: CLS

PRINT

PRINT

PRINT

PRINT

LOCATE 10, 28: PRINT "FUD Data Checking Software®

LOCATE 12, 35: PRINT "Version 2.10%

LOCATE 14, 20: PRINT @ For EXCLUSIVE Use by the"

LOCATE 15, 20: PRINT "Strategic Righway Research Program (SHRP)"

LOCATE 22, 5: PRINT "Support material Copyright (c) 1989 - 1992 PCS/Law Engineering Inc."
LOCATE 23, 12: PRINT "Additional material Copyright (c) 1988 Crescent Software"
SLEEP 5
CALL ClearBuf

PRINT
+ FWOCHEL
LOCATE 16, 20: PRINT ® and its contractors and sub-contractors.”

END SUB

SUB EchoFlexStats (EchoSubX, EcholeightX) STATIC
SCREEN 0: WIDTH 80, 50: WindowTypeX = 1: CLS
CALL ScreenBorder
CALL TitleColor
Title$ = ® FLEXIBLE Pavement Thickness Statistics ®
LOCATE 2, 41 - LEN(Title$) / 2: PRINT Title$
CALL NormalColor
StatusLine$ = * Pgup PgOn®
LOCATE 50, 4: PRINT StatusLine$;
LOCATE 4, S5: PRINT “Data for section®
LOCATE 5, 5: PRINT » Subsection®
LOCATE 6, 5: PRINT * Drop height®
CALL HiliteColor
LOCATE 4, 22: PRINT LEFT$(Files, 7)
LOCATE S, 22: PRINT USING *#*; EchoSubX
LOCATE 6, 22: PRINT USING ™#%; EchoHeightX
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CALL NormalColor

Header1$ = ® Subgrade Effective®
Header?2$ = » Station Modulus SN»
Header3$ = ®cecvcvec--- - esescescence  eseecscece- "
Formati$ = » #ix I i
Footer1$ = ® Overall Mean: ##ii# #H .
Footer2$ = "Standard Deviation: #HH# #i
Footer3$ = "Coeff Of Variation: ###.##X #HHE . HHIRY

ColX = 41 - LEN(Header1$) / 2
LOCATE 8, ColX: PRINT Headeri$
LOCATE , ColX: PRINT Header2$
LOCATE , CotX: PRINT Header3$
LastStationX = 0
FOR IX = 1 TO EchoSubX
FirstStationX = LastStationX + 1
LastStationX = StationCountX(IX) + FirstStationX - 1
NEXT 1%
FOR IX = FirstStationX TO LastStationX .
LOCATE , ColX: PRINT USING Formati$; StationX(1X); BackCalcEsg(lX, EchoHeightX); EquivalentSN(1%, EchoHeightX)
NEXT I%
LOCATE , ColX: PRINT Header3$
LOCATE , Col%: PRINT USING Footeri1$; BCEsgMean(EchoSubX, EcholeightX); EqSNMean(EchoSubX, EchoHeightX)
LOCATE , ColX: PRINT USING Footer2$; BCEsgStDev(EchoSubX, EchoHeightX); EqSNStDev(EchoSubX, EchoHeightX)
LOCATE , ColX: PRINT USING Footer3$; BCEsgCV(EchoSub%, EchoHeightX); EQSNCV(EchoSubX, Echoleight¥X)
END SUB

SUB EchoRigStats (EchoSubX, EchoHeightX) STATIC
SCREEN 0: WIDTH 80, 50: WindouTypeX = 1: CLS
CALL ScreenBorder
CALL TitleColor
Title$ = & RIGID Pavement Thickness Statistics *
LOCATE 2, 41 - LEN(Title$) / 2: PRINT Title$
CALL NormalColor
StatusLine$ = » Pgup PgDN"
LOCATE 50, 4: PRINT StatusLine$;
LOCATE 4, 5: PRINT ®Data for section ®
LOCATE S5, 5: PRINT » Subsection %
LOCATE 6, 5: PRINT * Drop height »
CALL KiliteColor
LOCATE 4, 22: PRINT LEFTS(FileS, 7)
LOCATE 5, 22: PRINT USING "#"; EchoSubX
LOCATE 6, 22: PRINT USING “#"; EcholeightX
CALL NormalColor

Headeri$ = * Volumetric Effective¥
Header2$ = ® Station k Thickness®
Header3$ = M--cccccceccs ecccnnicccce eccecceve-. u
format1$ = » i Wk #
Footeri$ = » Overall Mean: ##h#t R
Footere$ = "Standard Deviation: #### : #.
Footer3$ = “Coeff Of Variation: ###.#¥% ooy A

ColX = 41 - LEN(Header18) / 2
LOCATE 8, ColX: PRINT Headeri$
LOCATE , ColX: PRINT Headercd$
LOCATE , ColX: PRINT Header3$
LastStationX = 0
FOR 1% = 1 TO EchoSubX
FirstStationX = LastStationX + 1
LastStationX = StationCountX(IX) + FirstStationX - 9
NEXT 1%
FOR IX = FirstStationX TO LastStationX
LOCATE , Col¥%: PRINT USING Format1$; StationX(1X); VolumetricK(I1X, EchoHleightX); RigidThickness(1X, EchoHeight¥X)
NEXT IX

LOCATE , ColX: PRINT Header3$

LOCATE , ColX: PRINT USING Footer1$; VolkMean(EchoSubX, EchoHeightX); RigThickMean(EchoSubX, EchoHeightX)
LOCATE , ColX: PRINT USING Footer2$; VolkStDev(EchoSubX, EchoHeightX); RigThickStDev(EchoSubX, EchoHeightX)
LOCATE , Col%: PRINT USING Footer3$; VolKCV(EchoSubX, EchoHeightX); RigThickCV(EchoSubX, EchoHeightX)

END SUB

SUB LinearLeastSquaresFit (NumX, X(), Y(), Constant, Slope, Rsqd) STATIC
SumX = 0: SumXSq = 0: SumY = 0: SumySq = 0: SumXY = 0
FOR saaX = 1 TO NumX
SumX = SumX + X(asaX)
SumXSq = SumXSq + X(aaeX) * 2
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SumY = SumY + Y(aaaX)
SumySq = SumYSq + Y(asaX) ~ 2
SumXY = SumXY + X(aaaX) * Y(aaaX)
NEXT aaaX
T1 = (NumX ® SumXSqQ) - (SumX ~ 2)
T2 = (NumX ® Sumysq) - (SumY ~ 2)
T3 = (NumX ® SumXY) - (SumX ® SumY)
Constant = ((SumXSq ® SumY) - (SumX ® SumXY)) / T1

Slope = T3 / T1
Rsqd = T3 ~ 2 / (T1 * T2)
END SUB

FUNCTION Log10 (Value) STATIC
Log10 = LOG(Value) / LOG(10)
END FUNCTION

FUNCTION NormRigidDefl (hx, IX, JX) STATIC

! Westergaard solution:
Ganma# = .5772156649# ’'Euler’s constant
L = ¢C1000 ® Modulus(1) ® hx ~ 3) /7 (12 ® (1 - .15 ~ 2) *® VolumetricK(IX, J%))) ~ (1 /7 &)
Ci=1+(1/7(2°®Pi))® (LOG(TLPR / (2 ® L)) + Gomma¥ - 1.25) ® (TLPR / L) ~ 2
NormRigidDefl = 1 / (8 ® Volumetrick(IX, JX) ® L ~ 2) ® C1

END FUNCTION

SUB PlotCompositeModulus (PlotStationX, StatusLine$, PlotYMax) STATIC

SCREEN 12: WIDTH 80, 60: COLOR 0: CLS

XMin = 130: XMax = 630

YMin = 20: YMax = 420

LINE (XMin, YMin)-(XMax, YMax), 6, B

LX = 500: PlotXMax = Radial(NumDeflectorsX): PlotXMin = Radial(1)

XScale = ABS(PlotXMax - PlotXMin) / LX

FOR MX = 2 TO NumDeflectorsX - 1 STEP 1 'radial distance
PM = XMin + (Radial(MX) - PlotXMin) / XScale
LINE (PM, YMin)-(PM, YMax), 7, , &HCCCC

NEXT NX

COLOR 15

PS$ = LEFTS(Files, 7)

LOCATE 1, 24: PRINT "Composite Modulus vs Deflector for Section: *; PS$

LOCATE 26, 1: PRINT “Composite™

LOCATE 27, 1: PRINT ™ Modulus ®

LOCATE 28, 1: PRINT ¥ Ec "

IF EnglishX THEN Format$ = “###¥.¥#" ELSE Format$ = “#HHH"

FOR MX = 1 TO NumDeflectorsX STEP NumDeflectors¥ - 1
ColX = 16 + (Radial(MX) - Radial(1)) / (Radial(NumeflectorsX) - Radial(1)) ® 60
LOCATE 54, ColX: PRINT USING Format$; Radial(MX);

NEXT MX

LOCATE 56, 42: PRINT "Redial Distance"

COLOR 7

LOCATE 60, 4: PRINT StatusLine$;

COLOR 14

LOCATE 30, 1: PRINT USING wStation ###7; StationX(PlotStationX)
PlotYMin = 0

LY = 400: YO = 420: X0 = XMin
YScale = ABS(PlotYMax - PlotYMin) / LY
FORM=1T03 tic marks
PH=Y0-MN®LY/ &
LINE (X0, PM)-(X0 + LX, PM), 7, , &HCCCC
NEXT M
FAS = “{_ ¥ ~rrw
COLOR 15
LOCATE 53, 8: PRINT USING FAS; PlotYMin;
LOCATE 3, 8: PRINT USING FAS; PlotYMax
LOCATE 58, 56: PRINT “Drop Height";
FOR PlotHeightX = 1 TO MaxHeightX
IF HeightListX(PlotHeightX) THEN
SELECT CASE PlotHeightX

CASE 1
LineColorX = 1

CASE 2
LineColorX = 2

CASE 3
LineColorX = 3

CASE 4

50
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LineColorX = 4
END SELECT
StartedX = FalseX
FOR JX = 1 TO NumDeflectorsX
= X0 + (Radial(JX) - PlotXMin) / XScale
PY = Y0 - (CompositeModulus(PlotStationX, PlotHeightX, JX) - PlotYMin) / YScale
IF StartedX THEN LINE -(PX, PY), LineColorX%
CIRCLE (PX, PY), 3, LineColorX
StartedX = TrueX
NEXT JX
COLOR LineColorX
PRINT QPRTrim$(STRS(PlotHeightX));
1F PlotHeightX < MaxHeightX THEN COLOR 15: PRINT »,»;
END IF
NEXT PlotHeightX
END SUB

SUB PlotEsgCurves STATIC
CALL PlotSetup(XMin, XMax, YMin, YMax, PlotXMin, Plotxnax, PlotYMin, PlotYMax, LX, XScale)
COLOR 15
PS$ = LEFTS(Files, 7)
LOCATE 1, 28: PRINT "Subgrade Elastic Modulus for Section: ®; PS$
LOCATE 27, 1: PRINT % Subgrade ®
LOCATE 28, 1: PRINT * Elastic "
LOCATE 29, 1: PRINT ® Modulus *
FOR valueX = -100 TO 600 STEP 100
ColX = 14 + (1 + ValueX 7 100) ¢ 9
LOCATE 54, ColX: PRINT USING “#it##*; valueX
NEXT VatueX
LOCATE 56, 42: PRINT “Station (ft)"
StatusLine$ = “F10:ExitPlots"
COLOR 7
LOCATE 60, &: PRINT Statusline$;
REDIM Y(MaxHeightX ® (NumStationsX + NumTPStationsX))
CountX = 0
FOR IX = 1 TO NumStationsX
FOR JX = 1 TO MaxHeightX
IF HeightlistX(JX) THEN
CountX = CountX + 1
Y(CountX) = BackCalcEsg(Il%, JX)
END IF
NEXT JX
NEXT 1X
FOR I%X = 1 TO NumTPStationsX
FOR JX = 1 TO MaxHeightX
IF HeightlListX(JX) THEN
CountX = CountX + 1
Y(CountX) = TPBackCalcEsg(IlX, JX)
END IF
NEXT J%X
NEXT 1X
PlotYMax = MaxS!(SEG Y(1), CountX)
ERASE Y
= INT(Log10(PlotYMax))
2=10*T7
T3 = FIX(PlotYMax / T2) + 1
PlotYMax = T3 * 12
PlotYNin = 0
= 400: Y0 = 420: X0 = XNMin
YScale = ABS(PlotYMax - PlotYNin) / LY
FORM=1T03 ftic marks
=Y0-MOLY /4
LINE (XO, PM)-(XO0 + LX, PM), 7, , &HCCCC
NEXT M
FAS = “§ Mg 1w
COLOR 15
LOCATE 53, 8: PRINT USING FAS; PlotYMin;
LOCATE 3, 8: PRINT USING FAS; PlotYMax
LOCATE 58, 56: PRINT ®Drop Height®;
FOR PlotHeightX = 1 TO MaxHeight¥%
IF HeightListX(PlotHeightX) THEN
SELECT CASE PlotHeightX
CASE 1
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LineColorX = 1§
CASE 2
LineColorX = 2
CASE 3
LineColorX = 3
CASE &
LineColorX = &
END SELECT
StartedX = FalseX
FOR IX = 1 TO NumStationsX
PX = X0 + (StationX(IX) - PlotXMin) / XScale
PY = Y0 - (BackCalcEsg(lX, PlotHeightX) - PlotYMin) / YScale
IF StartedX THEN LINE -(PX, PY), LineColor¥X
CIRCLE (PX, PY), 3, LineColorX
StartedX = TrueX
NEXT IX
FOR 1X = 1 TO NumTPStationsX
PX = X0 + (TPStation%(1X) - PlotXMin) / XScale
PY = YO - (TPBackCalcEsg(1X, PlotHeightX) - PlotYNin) / YScale
CIRCLE (PX, PY), 3, LineColorX
PAINT (PX, PY), LineColorX, LineColorX
NEXT 1X
COLOR LineColorX
PRINT QPRTrim$(STRS(PlotHeightX));
IF PlotHeightX < MaxHeightX THEN COLOR 15: PRINT %, =.

END IF
NEXT PlotHeightX
Do
DO
sdr$ = INKEY$S

LOOP WHILE sdr$ = w»
KCodeX = KeyCodeX(sdr$)
SELECT CASE KCodeX
CASE 60 'F2:screen dump
CALL ScrrDump(ScrnDumpRess, 1, 0)
LPRINT CHR$(12);
CASE 68 F10:ExitPlots
EXIT DO
CASE ELSE
'do nothing
END SELECT
LooP
END SUB

SUB PlotFlexSNCurves STATIC
CALL PlotSetup(XMin, XMax, YMin, YMax, PlotXMin, PlotXMax, PlotYMin, PlotYMax, LX, XScale)
COLOR 15
PS$ = LEFTS(Files, 7)
LOCATE 1, 25: PRINT "Equivalent Structural Number for Section: “; PS$
LOCATE 27, 1: PRINT ®Structural®
LOCATE 28, 1: PRINT ® Number *
LOCATE 29, 1: PRINT ™ (SN) =
FOR ValueX = -100 TO 600 STEP 100
ColX = 14 + (1 + ValueX /7 100) ®* 9
LOCATE 54, ColX: PRINT USING “####": valueX
NEXT valueX
LOCATE 56, 42: PRINT “Station (ft)*
StatusLine$ = “F10:ExitPlots®
COLOR 7
LOCATE 60, 4: PRINT StatusLines;
REDIM Y(MaxHeightX ® (NumStationsX + NumTPStationsX))
CountX = 0
FOR IX = 1 TO NumStationsX
FOR JX = 1 TO MaxHeightX
IF HeightListX(JX) THEN
CountX = CountX + 1
Y(CountX) = EquivalentSN(IX, JX)
END IF
NEXT JX
NEXT IX
FOR I¥ = 1 TO NumTPStationsX
FOR J% = 1 TO MaxHeightX
1F HeightListX(JX) THEN
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CountX = CountX + 1
Y(CountX) = TPEquivalentSN(IX, JX)
END IF
NEXT JX
NEXT 1%
plotYMax = MaxS!(SEG Y(1), CountX)
ERASE Y
IF PlotYMax < HiSN THEN PlotYMax = HiSK
T1 = INT(Logi0(PlotYMax))
n”’”=10*171
T3 = FIX(PlotYMax / T2) + 1§
PlotYRax = T3 ® T2
PlotYMin = 0
LY = 400: Y0 = 420: X0 = XMin
YScale = ABS(PlotYMax - PlotYMin) / LY
FORM=1T03 ‘tic marks
PM =YD -M*LY /&
LINE (X0, PM)-(XO + LX, PM), 7, , &HCCCC
NEXT M
¢t Limits based on lo and hi ai values
PY = YO - (HiSN - PlotYMin) / YScale
LINE (X0, PY)-(X0 + LX, PY), 14, , &HFFOO
PY = YO - (LoSN - PlotYMin) / YScale
LINE (X0, PY)-(X0 + LX, PY), 14, , &HFFOO
PY = YO - (AvgSN - PlotYMin) / YScale
LINE (X0, PY)-(X0 ¢ LX, PY), 14
FAS = " #
COLOR 15
LOCATE 53, 8: PRINT USING FAS; PlotYMin;
LOCATE 3, 8: PRINT USING FAS; PlotYMax
LOCATE 58, 56: PRINT "Drop Height®;
FOR PlotHeightX% = 1 TO MaxHeightX
IF HeightListX(PlotHeightX) THEN
SELECT CASE PlotHeightX
CASE 1
LineColor% = 1
CASE 2
LineColorX = 2
CASE 3
LineColorX = 3
CASE 4
LineColorX = 4
END SELECT
StartedX = FalseX
FOR I% = 1 TO NumStationsX
PX B X0 + (StationX(IX) - PlotXMin) / XScale
PY = YO - (EquivalentSN(IX, PlotHeightX) - PlotYMin) / YScale
IF StartedX THEN LINE -(PX, PY), LineCotor%
CIRCLE (PX, PY), 3, LineColorX
StartedX = TrueX
NEXT IX
FOR IX = 1 TO NumTPStations%
PX = X0 + (TPStationX(1X) - PlotXMin) / XScale
PY = YO - (TPEquivalentSN(IX, PlotHeightX) - PlotYMin) / YScale
CIRCLE (PX, PY), 3, LineColorX
PAINT (PX, PY), LineColorX, LineColor¥%
NEXT IX
COLOR LineCotorX
PRINT QPRTrim$(STRS(PlotHeightX));
IF PlotHeightX% < MaxHeightX THEN COLOR 15: PRINT % *;
END IF
NEXT PlotHeightX
po

Do
sdr$ = INKEYS
LOOP WHILE sdr$ = v
KCodeX = KeyCodeX(sdr$)
SELECT CASE KCodeX
CASE 60 ’F2:screen dump
CALL Scrrbump{ScrnDumpRess, 1, 0)
LPRINT CHR$(12);
CASE 68 ’F10:ExitPlots
EXIT DO
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CASE ELSE
'do nothing
END SELECT
LOOP
END SUB

SUB PlotRigThickCurves STATIC
CALL P:gtSatw(Xﬂin, XMax, YMin, YMax, PlotXMin, PlotXMax, PlotYMin, PlotYMax, LX, XScale)
COLOR
PSS = LEFT$(Files, 7)
LOCATE 1, 21: PRINT ™Westergaard based Rigid Thickness for Section: "; PS$
LOCATE 26, 1: PRINT "Effective®
LOCATE 27, 1: PRINT ® Rigid =
LOCATE 28, 1: PRINT * Pavement®
LOCATE 29, 1: PRINT "Thickness®
FOR ValueX = -100 TO 600 STEP 100
CotX = 14 + (1 + valueX 7 100) ® 9
LOCATE 54, Col¥X: PRINT USING “A###"; ValueX
NEXT ValueX
LOCATE 56, 42: PRINT "Station (ft)®
StatusLine$ = ®F10:ExitPlots®
COLOR 7
LOCATE 60, 4: PRINT Statusline$;
REDIM Y(MaxHeightX ¢ (NumStationsX + KumTPStationsX))
CountX = 0
FOR IX = 1 TO NumStationsX
FOR JX = 1 70 MaxHeight%X
IF HeightlistX(JX) THEN
CountX = CountX + 1
Y(CountX) = RigidThickness(I1%, JX)
END IF
NEXT JX
NEXT IX
FOR IX = 1 TO NumTPStationsX
FOR JX = 1 TO MaxHeightX
IF HeightListX(JX) THEN
CountX = CountX + 1
Y(CountX) = TPRigidThickness(1¥X, JX)
END IF
NEXT JX
NEXT 1X
PlotYMax = MaxS!(SEG Y(1), CountX)
ERASE Y
IF PlotYMax < HiThick THEN PlotYMax = HiThick
T1 = INT(Logi0(PlotYMax))
2=10*T
T3 = FIX(PlotYMax / T2) + 1
PlotYMax = 13 ® T2
PlotYRin = 0
LY = 400: YO = 420: X0 = XMin
YScale = ABS(PlotYMax - PlotYMin) / LY
FORM=1T03 ’tic marks
PM=Y0-M*LY /4
LINE (XO, PM)-(XO0 + LX, PM), 7, , &HCCCC
NEXT M
' Limits based on actual Thickness (1.15 h to 0.65 h)
PY = YO - (HiThick - PlotYNin) / YScale
LINE (X0, PY)-(XO + LX, PY), 14, , &HFFO0O
PY = YO - (LoThick - PlotYMin) / YScale
LINE (X0, PY)-(XO + LX, PY), 14, , SHFFOO
! Given Pavement Thickness, h
PY = YO - (AvgThick - PlotYMin) / YScale
LINE (X0, PY)-(X0 + LX, PY), 14
FAS = ® #3F e
COLOR 15
LOCATE 53, 8: PRINT USING FAS; PlotYMin;
LOCATE 3, 8: PRINT USING FAS; PlotYMax
LOCATE 58, 56: PRINT "Drop Height®;
FOR PlotHeightX = 1 TO MaxHeightX
IF HeightListX(PlotHeightX) THEN
SELECT CASE PlotHeightX
CASE 1
LineColorX = 1
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CASE 2
LineColorX = 2
CASE 3
LineColorX = 3
CASE 4
LineColorX = 4
END SELECT
StartedX = FalseX
FOR IX = 1 TO NumStationsX
PX = X0 + (StationX(IX) - PlotXMin) / XScale
PY = Y0 -~ (RigidThickness(1%X, PlotHeightX) - PlotYMin) / YScale
IF StaertedX THEM LINE -(PX, PY), LineColorX
CIRCLE (PX, PY), 3, LineColorX
StartedX = TrueX
NEXT 1%
FOR I1X = 1 TO NumTPStationsX
PX = X0 + (TPStationX(1X) - PlotXMin) / XScale
PY = YO - (TPRigidThickness(IX, PlotHeightX) - PlotYMin) / YScale
CIRCLE (PX, PY), 3, LineColorX
PAINT (PX, PY), LineColorX, LineColorX
NEXT 1X
COLOR LineColorX
PRINT QPRTrim$(STRS(PlotHeightX));
IF PlotHeightX < MaxHeightX THEN COLOR 15: PRINT ¥, ».

END IF
NEXT PlotHeightX
DO
DO
sdr$ = INKEYS

LOOP WHILE sdr$ = u®
KCodeX = KeyCodeX(sdr$)
SELECT CASE KCodeX
CASE 60 'F2:screen dump
CALL Scrroump(ScrrbumpResS, 1, 0)
LPRINT CHRS(12);
CASE 68 ‘F10:ExitPlots
EXIT DO
CASE ELSE
'do nothing
END SELECT
LOOP
END SUB

SUB PlotYolKCurves STATIC

CALL PlotSetup(XMin, XMax, YMin, YMax, PlotXMin, PlotXMax, PlotYMin, PlotYMax, LX, XScale)
COLOR 15
PSS = LEFTS(Files, 7)
LOCATE 1, 18: PRINT *Volumetric Modulus of Subgrade Reaction for Section: ®; PS$
LOCATE 26, 1: PRINT "Volumetric"®
LOCATE 27, 1: PRINT "Modulus of*
LOCATE 28, 1: PRINT ¥ Subgrade®
LOCATE 29, 1: PRINT * Reaction®
LOCATE 30, 1: PRINT *  (k)*
FOR ValueX = -100 TO 600 STEP 100

ColX = 14 + (1 + ValueX /7 100) ®* 9

LOCATE 54, ColX: PRINT USING “###¥": valueX
NEXT ValueX
LOCATE 56, 42: PRINT ®Station (ft)»
StatusLine$ = "F10:ExitPlots"
COLOR 7
LOCATE 60, 4: PRINT StatusLine$;
REDIM Y(MaxHeightX ® (NumStationsX + NumTPStationsX))
CountX = 0
FOR 1X = 1 TO NumStationsX

FOR JX = 1 TO MaxHeightX

IF HeightListX(JX) THEN
CountX = CountX + 1
Y(CountX) = VolumetricK(IX, J%)
END IF

NEXT J%
NEXT IX
FOR 1X = 1 TO NumTPStations¥X

FOR JX = 1 TO MaxHeightX
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If HeightListX(JX) THEN
CountX = CountX + 1
Y(CountX) = TPVolumetricK(IX, JX)
END IF
NEXT JX
NEXT 1%
PlotYMax = MaxS1(SEG Y(1), CountX)
ERASE Y
T1 = INT(LogtO(PlotYMax))
2=10"*T1
13 = FIX(PlotYMax / T2) + 1
PlotYMax = T3 ¢ T2
PlotYMin = 0
LY = 400: Y0 = 420: X0 = XMin
YScale = ABS(PlotYMax - PlotYMin) / LY
FRM=1703 ftic marks
PHM=Y0 -N*LY /&
LINE (X0, PM)-(XO + LX, PM), 7, , &HCCCC
NEXT M
FAS = “¥ Sy rrrw
COLOR 15
LOCATE 53, 8: PRINT USING FAS; PlotYMin;
LOCATE 3, 8: PRINT USING FAS; PlotYMax
LOCATE 58, 56: PRINT "Drop Height®;
FOR PlotHeightX = 1 TO MaxHeight%
IF HeightListX(PlotHeightX) THEN
SELECT CASE PlotHeightX
CASE 1
LineColor% = 1
CASE 2
LineColorX = 2
CASE 3
LineColorX = 3
CASE 4
LtineColorX = 4
END SELECT
StartedX = FalseX
FOR 1X = 1 TO NumStationsX
PX = X0 + (StationX(IX) - PlotXMin) / XScale
PY = Y0 - (VolumetricK(lX, PlotHeightX) - PlotYMin) / YScale
IF StartedX THEN LINE -(PX, PY), LineColor¥X
CIRCLE (PX, PY), 3, LineColorX
StartedX = TrueX
NEXT IX
FOR IX = 1 TO NumTPStationsX
PX = X0 + (TPStationX(1%) - PlotXMin) / XScale
PY = YO - (TPVolumetricK(IX, PlotHeightX) - PlotYMin) / YScale
CIRCLE (PX, PY), 3, LineColorX
PAINT (PX, PY), LineColor%, LineColor¥
NEXT 1%
COLOR LineColorx
PRINT QPRTrim$(STRS$(PlotReightX));
IF PlotHeightX < MaxHeightX THEN COLOR 15: PRINT " *;
END IF
NEXT PlotHeightX
Do
DO
sdr$ = INKEYS
LOOP WHILE sdr$ = w»
KCodeX = KeyCodeX(sdr$)
SELECT CASE KCodeX
CASE 60 'F2:screen dump
CALL ScrnDump(ScrnDumpRes$, 1, 0)
LPRINT CHRS$(12);
CASE 68 'F10:ExitPlots
EXIT DO
CASE ELSE
. tdo nothing
END SELECT
LOOP
END SUB

FUNCTION QPROUNDS (Amount!, PlacesX) STATIC
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'This function accepts a double precision value and a number of decimal
‘places to round it to, and returns the answer in a string. The number
'must be processed as a string because many double precision values can
‘not be represented accurately any other way. To prove this, enter the
'following line into the QuickBASIC 4 editor and watch what happens:

!

! X# = .0691#

’
'External routines required: ASClIX, FUsing

Amount$ = STRS$(Amount!) 'first convert into a string

LeadX = 1 ‘allow one leading digit

DO WHILE ABSCAmount!) + .000001# >= 10# ~ LeadX
LeadX = LeadX + 1 get number of leading digits

LOOP 'the .000001# avoids a QB bug w/80x87

Dec$ = MID$(%.®, ABS(PlacesX = 0) + 1) 'make a %.% if needed

Plus$ = MIDS(®+™, SGN(Amount!) + 2) 'make a “+% if needed

Mask$ = Plus$ + STRINGS(LeadX, “#") + Dec$ + STRINGS(PlacesX, “#")

Mask$ = FUsing$(Amount$, Masks$) 'let Chris do the dirty work

IF ASCIIX(Mask$) = 48 THEN 'if there’s a leading zero
Mask$ = MIDS(Mask$, 2) Istrip it

END IF

QPROUNDS = Mask$ 'assign the function

END FUNCTION

SUB Quit STATIC
SCREEN O: WIDTH 80, 25: COLOR 7, 0, O: CLS
PRINT "Thank you for using FWOCHECK. Have a nice day!¥
END

END SUB

SUB ShowOveral lFlexStats STATIC
EchoSubX = 1
FOR JX = 1 TO MaxHeightX
IF HeightListX(JX) THEN EchoHeight¥ = J%: EXIT FOR

NEXT JX
Do
CALL EchoflexStats(EchoSubX, Echoleight¥X)
Do
sdr$ = INKEY$S

LOOP WHILE sdr$ = u»
KCodeX = KeyCodeX(sdr$)
SELECT CASE KCodeX%
CASE 73 PgUp
NewEchoHeightX = 0
FOR JX = EchoHeightX - 1 TO 1 STEP -1
IF HeightlListX(JX) THEN NewEchoHeightX = JX: EXIT FOR
NEXT J%
IF NewEchoHeightX <> 0 THEN
EcholeightX = NewEchoHeightX
ELSEIF NewEchoHeightX = 0 AND EchoSubX > 1 THEN
EchoSubX = EchoSubX - 1
FOR JX = MaxHeightX TO 1 STEP -1
IF HeightListX(JX) THEN EcholleightX = JX: EXIT FOR

NEXT J%
ELSE
WIDTH 80, 25
EXIT DO
END IF
CASE 81 pgbn

NewEchoHeightX = 0
FOR JX = EcholeightX + 1 TO MaxHeightX
IF HeightListX(JX) THEN NewEchoHeightX = JX: EXIT FOR
NEXT J%
IF NewEcholieightX <> O THEN
EchoHeightX = NewEchoHeightX
ELSE1F NewEchoHeightX = 0 AND EchoSubX < NumSubSectX THEN
EchoSubX = EchoSubX + 1
FOR JX = 1 TO MaxHeightX
IF HeightlListX(JX) THEN EchoHeightX = JX: EXIT FOR
NEXT JX
ELSE
WIDTH 80, 25
EXIT DO
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END IF
CASE 60 1F2:PrtSc
CALL PrtScO(1)
L. RINT CHR$(12);
CAS: ELSE
tdo nothing
END SELECT
LOOP
END SUB

SUB ShowOverallRigStats STATIC
EchoSubX = 1
FOR JX = 1 TO MaxHeightX
1f HeightListX(JX) THEN EchoHeightX = JX: EXIT FOR
NEXT J%
DO
CALL EchoRigStats(EchoSubX, EcholeightX)
[ ¢]

sdr$ = INKEYS
LOOP WHILE sdr$ =
KCodeX = KeyCodeX(sdr$)
SELECT CASE KCodeX
CASE 73 'PgUp
NewEchoHeightX = 0
fOR JX = EchoHeightX - 1 TO 1 STEP -1
IF HeightListX(JX) THEN NewtchoHeight¥X = JX: EXIT FOR
NEXT J%
IF NewEchoHeightX <> 0 THEN
EchoHeightX = NewEcholeightX
ELSEIF NewEchoHeightX = O AND EchoSubX > 1 THEN
EchoSubX = EchoSubX - 1
FOR JX = MaxHeightX TO 1 STEP -1
IF HeightListX(JX) THEN EchoHeightX = JX: EXIT FOR

NEXT J%
ELSE
WIDTH 80, 25
EXIT DO
END IF
CASE 81 'Pghn

NewEchoHeightX = 0
FOR JX = EchoHeightX + 1 TO MaxHeightX
IF HeightListX(JX) THEN NewEchoHeight¥ = JX: EXIT FOR
NEXT JX
IF NewEchoHeightX <> 0 THEN
EcholieightX = NewEchoHeightX

ELSEIF NewEchoHeightX = 0 AND EchoSubX < NumSubSectX THEN

EchoSubX = EchoSubX + 1
FOR JX = 1 TO MaxHeightX
IF HeightListX(JX) THEN EchoHeightX = JX: EXIT FOR

NEXT J%
ELSE
WIDTH 80, 25
EXIT DO
END IF
CASE 60 'F2:PrtSc

CALL Prtsco(1)
LPRINT CHR$(12);
CASE ELSE
‘do nothing
END SELECT
LOOP
END SUB

SUB ShowOveral lStats STATIC
SCREEN 0: WIDTH 80, 50: WindowTypeX = 1: CLS
CALL ScreenBorder
CALL TitleColor
Title$ = » UNCORRECTED Deflection Statistics *
TLX = LEN(Title$)
ColX = ((80 - TLX) /7 2) + 1
LOCATE 2, ColX: PRINT Title$
CALL HiliteColor
LOCATE 4, 22: PRINT LEFT$(Files, 7)
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CALL NormalColor

StatusLine$ = » Pgbhn*

LOCATE 50, &4: PRINT StatuslLine$;

LOCATE 4, 5: PRINT "Data for section ®

IF EnglishX THEN ZText$ = * (mils/kip)® ELSE ZText$ = ¥ (microns/kPa)"
LOCATE &4, 35: PRINT "Mean Values"; ZText$

Header1$ = "Test Drop Sensor Sensor Sensor Sensor Sensor Sensor
Header2$ = ®"Loc. Ht 1 2 3 4 5 6
Header3$ = ®er--  -ece ccmcce dcmcce ccenes cccees comcce coemes
LOCATE &, 4: PRINT Headeris
LOCATE 7, &: PRINT Header2s
LOCATE 8, 4: PRINT Header3s$
Formati$ = » # #"

=N

‘ L]
IF EnglishX THEN
FormatAS = % #¥ i
ELSE
FormatAS = & #_#HHH"
END IF
FOR IX = 1 TO MaxLocationsX
IF LocationListX(1X) THEN
PrintLocationX = FalseX
FOR JX = 1 TO MaxHeightX
IF HeightListX(JX) THEN
LOCATE , 2
IF NOT PrintLocationX THEN
PrintLocationX = TrueX
PRINT USING Format1$; IX - 1; J%;

ELSE
PRINT USING Format2s; JX;
END IF
FOR KX = 1 TO NumeflectorsX
IF 1X = 1 THEN
PRINT USING FormatA$; TPOveral lMeanNormDefl(JX, KX) * 1000;
ELSE
PRINT USING FormatA$; OverallMeanNormDefi(1X, J%, KX) * 1000;
END IF
NEXT XX
PRINT
END IF
NEXT J%
PRINT
END IF
NEXT 1%

LOCATE 19, 31: PRINT “Standard Deviations"
LOCATE 21, 4: PRINT Header1s
LOCATE 22, &: PRINT Header2s
LOCATE 23, 4: PRINT Header3s
FOR IX = 1 YO MaxLocationsX
IF LocationlListX(1X) THEM
PrintLocationX = FalseX
FOR JX = 1 TO MaxHeightX
IF HeightListX(JX) THEN
LOCATE , 2
IF NOT PrintLocationX THEN
PrintLocationX = TrueX
PRINT USING Format1s$; 1X - 1; JX;

ELSE
PRINT USING Format2s; JX;
END IF
FOR XX = 1 TO NumDeflectorsX
1F 1X = 1 THEN
PRINT USING FormatA$; TPOverallStDevNormDefl{(JX, KX) * 1000;
ELSE
PRINT USING FormatA$; OverallStDevNormDefl(IX, JX, KX) * 1000;
END IF
NEXT KX
PRINT
END IF
NEXT JX
PRINT
END IF

NEXT 1%
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LOCATE 34, 29: PRINT "Coefficient of variation®
LOCATE 36, 4: PRINT Headeri$
LOCATE 37, 4: PRINT Header2$
LOCATE 38, 4: PRINT Header3$
FOR I% = 1 TO MaxLocations¥X
IF LocationListX(IX) THEN
PrintLocationX = FalseX
FOR JX = 1 TO MaxHeightX
If HeightListX(JX) THEN
LOCATE , 2
1F NOT PrintLocationX THEN
PrintLocation® = TrueX
PRINT USING Formati$; IX - 1; JX;
ELSE
PRINT USING Format2s; JX;
END IF
FOR KX = 1 TO NumDeflectorsX
IF 1X = 1 THEN )
PRINT USING ® #&¥. #¥#X%; TPOverallCVNormDefl(JX, KX);
ELSE
PRINT USING ™ ### #¥%X; OverallCVNormDefl(IX, JX, KX);
END IF
NEXT KX
PRINT
END IF
NEXT J%
PRINT
END IF
NEXT IX
DO
00
sdr$ = INKEYS$
LOOP WHILE sdr$ = w»
KCodeX = KeyCodeX(sdr$)
SELECT CASE KCodeX

CASE 81 *pPgbn
VIDTH 80, 25
EXIT DO

CASE 60 *F2:Prisc

CALL PrtScoO(?t)
LPRINT CHR$(12);
CASE ELSE
'do nothing
END SELECT
LOOP
END SUB

SUB ShowSubSectionStats STATIC
SCREEN O: WIDTH 80, 50: WindowTypeX = 1
Header1$ = "Test Drop Sensor Sensor Sensor Sensor Sensor Sensor Sensor"

Header2$ = "Loc. Mt 1 2 3 4 5 6 ™
Header3$ = ®--o-  ~coc ceceen medece eccmcn emceca ecrece ccccse eeeee- n
Formatl1$ = #n

Formates$ = * t AL

1F EnglishX THEN
FormatA$ = » #¥ F¥HN"
ELSE
FormatA$S = ® #_ NS
END IF
SubSectX = 1
Do
CcLS
CALL ScreenBorder
CALL TitleColor
IF MatiCodeX(1) = 700 THEN
Title$ = ® CORRECTED Deflection Statistics - Subsection ® + QPTrim$(STR$(SubSectX)) + » H
ELSE
Title$ = * Deflection Statistics - Subsection ® + QPTrim$(STR$(SubSectX)) + = ¥
END IF
TLX = LEN(Title$S)
ColX = ((80 - TLX) /7 2) + 1
LOCATE 2, ColX: PRINT Title$
CALL HiliteColor
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LOCATE &, 22: PRINT LEFTS(Files, 7)
CALL NormalColor
LOCATE &, 5: PRINT “Data for section ®
IF EnglishX THEN 2Text$ = ® (mils/kip)" ELSE 2ZText$ = ®* (microns/kPa)"
LOCATE 4, 35: PRINT “Mean Values®; ZText$
StatusLine$ = » PgOn®
1F MatlCodeX(1) = 700 THEN
LOCATE 48, 10: PRINT "Note: Only sensor 1 deflections are corrected.®
END IF
LOCATE 50, 4: PRINT StatusLines;
IF NumSubSectX > 1 THEN
IF SubSectX < NumSubSectX THEN
PRINT ® Ctrl-PgDn *;
ELSE
PRINT SPACES(12);
END IF
1F SubSectX > 1 THEN
PRINT * Ctrl-Pgup »;

ELSE
PRINT SPACES(11);
END IF
END IF
* LOCATE 6, PRINT Header1$

4:
LOCATE 7, 4: PRINT Header2s
LOCATE 8, 4: PRINT Header3$
FOR IX = 2 TO MaxLocationsX
IF LocationListX(1X) THEN
PrintLocationX = FalseX
FOR JX = 1 TO MaxHeightX
IF HeightListX(JX) THEN
LOCATE , 2
IF NOT PrintLocationX THEN
PrintLocationX = TrueX
PRINT USING Formati$; IX - 1; J%;
ELSE
PRINT USING Format2$; JX;
END IF
FOR KX = 1 TO NumDeflectorsX
PRINT USING FormatA$; SubSectionMeanDefl(I%, J%, K%, SubSect%) ® 1000;
NEXT XX
PRINT
END IF
NEXT 4%
PRINT
END IF
NEXT 1X
LOCATE 19, 31: PRINT “Standard Deviations®
LOCATE 21, 4: PRINT Headeri$
LOCATE 22, 4: PRINT Header2$
LOCATE 23, 4&: PRINT Header3$
FOR 1% = 2 TO MaxLocations¥X
IF LocationListX(1X) THEN
PrintLocationX = FalseX
FOR JX = 1 TO MaxHeightX
IF HeightListX(JX) THEN
LOCATE , 2
IF NOT PrintLocationX THEN
PrintLocationX = TrueX
PRINT USING Formatis; IX - 1; JX;
ELSE
PRINT USING Format2s; JX;
END IF
FOR KX = 1 TO NumDeflectorsX
PRINT USING FormatA$; SubSectionStDevDefl(I¥%, JX, KX, SubSectX) ® 1000;
NEXT KX
PRINT
END IF
NEXT J%
PRINT
END IF
NEXT 1X
LOCATE 34, 29: PRINT *Coefficient of Variation®
LOCATE 36, 4: PRINT Headeri$
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LOCATE 37, 4: PRINT Header2$
LOCATE 38, 4: PRINT Header3$
FOR IX = 2 TO MaxLocationsX
IF LocationlistX(1X) THEN
PrintLocationX = FalseX
FOR J% = 1 TO MaxHeightX
IF HeightListX(JX) THEN
LOCATE , 2
IF NOT PrintLocationX THEN
PrintLocationX = TrueX
PRINT USING Formati$; 1% - 1; JX;
ELSE
PRINT USING Format2s; JX%;
END IF
FOR KX = 1 T0 NumDeflectorsX
PRINT USING ® M. ##%v; SubSectionCVDefl(IX, JX, KX, SubSectX);
NEXT KX
PRINT
END IF
NEXT JX
PRINT
END IF
NEXT 1%
[10]
Do
sdr$ = INKEY$S
LOOP WHILE sdr$ = u»
KCodeX = KeyCodeX(sdr$)
SELECT CASE KCodeX

CASE 81 'Pgbhn
WIDTH 80, 25
EXIT SUB

CASE 60 1F2:PrtSc

CALL PrtSc0(1)
LPRINT CHR$(12);
CASE 132 rctri-Pgup
IF SubSectX > 1 THEN
SubSectX = SubSectX - 1
EXIT DO
ELSE
REDIM PUText$(1)
PUText$(1) = “This is the first available subsection. Ctrl-PgUp is invalid..."
CALL PopupError
END IF
CASE 118 'Ctri-Pgbn
1F SubSectX < NumSubSectX THEN
SubSectX = SubSectX + 1
EXIT DO
ELSE
REDIM PUText$(1)
PUText$(1) = "This is the last available subsection. Ctrl-Pgbn is invalid...*
CALL PopupError
END IF
CASE ELSE
’do nothing
END SELECT
LOOP
LOOP
END SUB

SUB ShowTPFlexStats STATIC
SCREEN 0: WIDTH 80, 25: WindowTypeX = 1: CLS
CALL ScreenBorder
CALL TitleColor
Title$ = @ FLEXIBLE Pavement Thickness Statistics - Test Pits ¢
LOCATE 2, 41 - LEN(Title$) /7 2: PRINT Title$
CALL HiliteColor
LOCATE &, 22: PRINT LEFTS(Files, 7)
CALL NormalColor
StatusLine$ = ® : Pgbn"
LOCATE 25, 4: PRINT StatusLine$;
LOCATE 4, 5: PRINT “Data for section®
Header1$ = ¥ Subgrade Effective"
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Header2$ = ¥ Height Station Modufus SN®
Header3$ = ®-------- e-coe--co ccceciscss ctcnccne-e- "
Formati$ = ## 4 HHHS #H .-
Format2$ = » #id i ¥R

ColX = 41 - LEN(Header1$) / 2
LOCATE 7, ColX: PRINT Headeri$
LOCATE , ColX: PRINT Header2$
LOCATE , ColX: PRINT Header3$
FOR JX = 1 TO MaxHeightX
IF HeightListX(JX) THEN
FOR IX = 1 TO NumTPStations%X
IF 1X = 1 THEN
LOCATE , ColX: PRINT USING Format1$; JX; TPStationX(1X); TPBackCalcEsg(I%, JX); TPEquivalentSN(1X, JX)
ELSE
LOCATE , ColX: PRINT USING Format2$; TPStationX(IX); TPBackCalcEsg(lX, J%X); TPEquivalentSN(IX, JX)
END IF
HEXT IX
PRINT
END IF
NEXT JX
DO
DO
sdr$ = INKEYS
LOOP WHILE sdr$ = =
KCodeX = KeyCodeX(sdr$)
SELECT CASE KCodeX

CASE 81 Pgbn
EXIT DO
CASE 60 1F2:PrtSc

CALL PrtSc0(1)
LPRINT CHR$(12);
CASE ELSE
'do nothing
END SELECT
LOOP
END SUB

SUB ShowTPRigidStats STATIC
SCREEN 0: WIDTH 80, 25: WindowTypeX = 1: CLS
CALL ScreenBorder
CALL TitleColor
Title$ = ® RIGID Pavement Thickness Statistics - Test Pits ¥
LOCATE 2, 41 - LEN(Title$) / 2: PRINT Title$S
CALL HiliteColor
LOCATE &, 22: PRINT LEFTS(File$, 7)
CALL NormalColor
StatusLine$ = ® Pgbn*
LOCATE 25, 4: PRINT StatusLine$;
LOCATE &, 5: PRINT "pData for section"

Headeri$ = » Volumetric Effective¥
Header2$ = B Height Station k Thickness®
Header3$ = ®----<-=c  cocccceece ccccncccrees cecennneeeo u
Formati$ = » ¥ #H¥ it # . m
fFormat2$ = » #Ht i #i . #
ColX = 41 - LEN(Header1$) /7 2
LOCATE 7, ColX: PRINT Header1$
LOCATE , ColX: PRINT Header2$
LOCATE , ColX: PRINT Header3$
FOR JX = 1 TO MaxHeightX
1F HeightListX(JX) THEN
FOR IX = 1 TO NumTPStationsX
IF 1X = 1 THEN
LOCATE , ColX: PRINT USING Format1$; JX; TPStationX(IX); TPVolumetricK(1X, JX); TPRigidThickness(IX, J%X)
ELSE
LOCATE , ColX: PRINT USING Format2$; TPStationX(I1X); TPVolumetricK(IX, JX); TPRigidThickness(IX, JX)
END IF
NEXT IX
PRINT
END IF
NEXT JX

DO
sdr$ = INKEY$
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LOOP WHILE sdr$ = w»
KCodeX = KeyCodeX(sdr$)
SELECT CASE KCodeX

CASE 81 'Pgbn
EXIT DO
CASE 60 1F2:PrtSc

CALL PrtSc0(1)
LPRINT CHRS(12);
CASE ELSE
‘do nothing
END SELECT
LOOP
END SUB

FUNCTION TPNormRigidDefl (hx, IX, JX) STATIC

! Westergaard solution:
Garmo# = ,5772156649# ‘Euler’s constant
L = (€1000 ® Modulus(1) ® hx ~ 3) 7 (12 ® (1 - .15 ~ 2) ® TPVolumetricK(IX, J%X))) ~ (1 / 4)
Cl=1+(1/(2®°Pi)) ® (LOGCTLPR / (2 ® L)) + Gamma# - 1.25) ® (TLPR / L) * 2
TPRormRigidDeft = 1 /7 (8 ® TPVolumetricK(IX, JX) ®* L ~ 2) ® C1

END FUNCTION

SUB WriteOutlierMsgs STATIC
ThresholdDeviation = 2
LastStationX = 0

Header1$ = % Number of"
Header2$ = ® Station Height Sensor Std. Dev.»
Header3$ = ®--------> = ce-sevr-e cec-ceeee | ececececeeo "
Format1$ = % ##d# # # W
Format2$ = ® ##4# (TP) #* g #iH

GOSUB PrintTitle
TPioutliersX = 0
TP20utliersX = 0
REDIM NumOut!iersX(NumSubSectX)
SectionOutliersX = FalseX
FOR LX = 1 TO NumSubSectX
FirstStationX = LastStationX + 1
LastStationX = StationCountX(L%) + FirstStationX - 1
$STPOutliersX = FalseX
SubSectionOutliersX = FalseX
IF NumSubSectX > 1 THEN
PRINT #2, SPC(10); USING “Subsection #4; LX
CounterX = CounterX + 1
END IF
GOSUB PrintHeader
TCX = CounterX
IF LX = 1 THEN
FOR IX = 1 TO NumTPStationsX
IF TPStationX(1X) < O THEN
FOR JX = 1 TO MaxHeightX
IF HeightlListX(JX) THEN
FOR KX = 1 TO NumwDeflectorsX
1F ABS(TPDeviation(1X, JX, KX)) > ThresholdBeviation THEN
TP1OutliersX = TP10utliersX + 1
SSTPOutliersX = TrueX
CounterX = CounterX + 1
PRINT #2, SPC(10); USING Format2$; TPStationX(1X); JX; KX; TPDeviation(1%, JX, KX)
END IF
NEXT KX
END IF
NEXT JX
END IF
NEXT IX
END IF
If CounterX <> TCX THEN
PRINT #2, u»
CounterX = CounterX + 1
END IF
FOR IX = FirstStationX TO LastStationX
FOR JX = 1 TO MaxHeightX
IF HeightListX(JX) THEN
FOR KX = 1 TO NumDeflectors¥X
IF ABS(Deviation(1%, JX, KX)) > ThresholdDeviation THEN
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NumOutliersX(LX) = NumOutliersX(LX) + 1
SubSectionOutliersX = TrueX
SectionOutliers® = TrueX
CounterX = CounterX + 1
PRINT #2, SPC(10); USING Format1$; StationX(IX); JX; KX; Deviation(1X, JX, kX)
END IF
IF CounterX > 55 THEN
PRINT #2, CHR$(12);
GOSUB PrintTitle
GOSUB PrintHeader
END IF
NEXT KX
END IF
NEXT J%
NEXT IX
1IF CounterX < TCX THEN
PRINT #2, w»
CounterX = CounterX + 1
END IF
IF LX = NumSubSectX THEN
FOR IX = 1 TO NumTPStationsX
IF TPStationX(1X) > 500 THEN
FOR JX = 1 TO MaxHeightX
1F HeightListX(JX) THEN
FOR KX = 1 TO NumDeflectorsX
IF ABS(TPDeviation(1X, JX, XX)) > ThresholdDeviation THEN
TP20utliersX = TP20utliersX + 1
S$STPOuUtliersX = TrueX
CounterX = CounterX + 1 .
PRINT #2, SPC(10); USING Format2$; TPStationX(1X); JX; KX; TPDeviation(l%, J%, K%)
END IF
IF CounterX > 55 THEN
PRINT #2, CHR$(12);
GOSUB PrintTitle
GOSUB PrintHeader
ERD IF
NEXT KX
END IF
NEXT J%
END IF
NEXT IX
END IF
1F NOT SSTPOutliersX AND NOT SubSectionOutliersX THEN
PRINT #2, w»
PRINT #2, SPC(14); “No deflection data for this subsection is more than®
PRINT #2, SPC(14); USING “#.# standard deviations from the subsection mean.®; ThresholdDeviation

PRINT #2, w»
CounterX = CounterX + &
END IF

IF CounterX > 42 AND LX < NumSubSectX THEN
PRINT #2, CHR$(12);
GOSUB PrintTitle
END IF
NEXT LX
IF CounterX < O THEN PRINT #2, CHRS$(12);
EXIT SuUB

PrintHeader:
PRINT #2, w»
PRINT #2, SPC(10); Headeri$
PRINT #2, SPC(10); Header2$
PRINT #2, SPC(10); Header3$
CounterX = CounterX + 4
RETURN

PrintTitle:
PRINT #2,
PRINT #2, SPC(26); “outlier Statistics - "; LEFT$(FileS, 7)
PRINT #2, u»
CounterX = 3
RETURN

END suB
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SUB WriteOverallStatistics STATIC
Title$ = WUNCORRECTED Overall Deflection Statistics®
Headeri$ = "Test Drop Sensor Sensor Sensor Sensor Sensor Sensor Sensor®

[{

Header2$ = "Loc. Nt 1 2 3 4 5 é ™
Header3$ = M--ce cocce  cmceee  cecena  ceeece  sesees  mewese  ecemas  wemees
Formati$ = ® # "
Format2s = » #n

1F EnglishX THEN
FormatAS$ = * ## #NE"

ELSE

FormatAS = * #.¥¥HH"
END IF
ColX = 41 - LEN(Title$) / 2
PRINT #2, w»

PRINT #2, SPC(22); "Summary of Data for section ®; LEFT$(Files, 7)
PRINT #2, SPC(22); “Analyzed by: "; QPTrim$(Analyst$); ™ on “; DATES
PRINT #2, w»
PRINT #2, SPC(ColX - 1); Titles
PRINT #2, w»
1F EnglishX THEN 2Text$ = " (mils/kip)" ELSE 2Text$ = ¥ (microns/kPa)®
PRINT #2, SPC(35); “Mean Values™; ZText$
PRINT #2, w»
PRINT #2, SPC(3); Headeris
PRINT #2, SPC(3); Header2$
PRINT #2, SPC(3); Header3$
FOR IX = 1 TO MaxLocationsX
IF LocationListX(1X) THEN
PrintLocationX = FalseX
FOR JX = 1 TO MaxHeightX
If HeightListX(JX) THEN
IF NOT PrintLocationX THEN
PrintLocationX = TrueX
PRINT #2, USING Formati$; IX - 1; JX;
ELSE
PRINT #2, USING Format2s; JX;
END IF
FOR KX = 1 TO NurDeflectors¥
IF IX = 1 THEN
PRINT #2, USING FormatA$; TPOveral \MeanNoruDefl(JX, KX) ® 1000;
ELSE
PRINT #2, USING FormatA$; OverallMeanNormDefl(IX, JX, KX) * 1000;
END IF
NEXT KX
PRINT #2, »
END IF
NEXT J%
PRINT #2, ww
END IF
NEXT X
PRINT #2, w»
PRINT #, SPC(30); “Standard Deviations"
PRINT #2, w»
PRINT #2, SPC(3); Header1$
PRINT #2, SPC(3); Header2$
PRINT #2, SPC(3); Header3s
FOR IX = 1 TO MaxLocationsX
IF LocationListX(IX) THEN
PrintLocationX = FalseX
FOR JX = 1 TO MaxHeight¥X
IF HeightlistX(JX) THEN
1F NOT PrintLocationX THEN
PrintLocationX = TrueX
PRINT #2, USING Formati$; 1% - 1; JX;

ELSE
PRINT #2, USING Format2s; JX;
END IF
FOR XX = 1 TO NumDeflectorsX
IF IX = 1 THEN
PRINT #2, USING FormatA$; TPOverallStDevNormDefl(J%, KX) ® 1000;
ELSE
PRINT #2, USING FormatAS; OverallStDevNormDefl(1X, JX, KX) ® 1000;
END IF

NEXT KX
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PRINT #2, wv
END IF
NEXT J%
PRINT #2, wu
END IF
NEXT 1X
PRINT #2, "»
PRINT #2, SPC(28); “Coefficient of variation"
PRINT #2, "%
PRINT #2, SPC(3); Headeri$
PRINT #2, SPC(3); Header2$
PRINT #2, SPC(3); Header3$
FOR 1% = 1 TO MaxLocationsX
IF LocationlListX(IX) THEN
PrintLocationX = FalseX
FOR JX = 1 TO MaxHeight%
IF HeightListX(JX) THEN
1F NOT PrintLocationX THEN
PrintLocationX = TrueX
PRINT #2, USING Formati$; IX - 1; J%;
ELSE
PRINT #2, USING Format2s; JX;
END IF
FOR KX = 1 TO NumDeflectorsX
1IF 1% = 1 THEN
PRINT #2, USING ™ #&#.##X"; TPOveral (CVNormDefl(J¥%, KX);
ELSE
PRINT #2, USING " ##¥ ##%"; OverallCVNormDefl(IX, JX, KX);
END IF
NEXT XX
PRINT #2, un
END IF
NEXT JX
PRINT #2, "~
END IF
NEXT X
PRINT #2, CHR$(12);
END SUB

SUB WriteRunningComments STATIC
AnyCommentsX = FalseX
IF QPTrim$(Comment$) <> ®» THEN rekekt improve this *teew
AnyCommentsX = TrueX
TmpComment$ = QPTrim$(Comment$)
NumCharsX = LEN(TmpComment$)
FOR 1% = NumCharsX TO 1 STEP -1
1F MIDS(TmpComment$, 1X, 1) <> CHR$(13) THEN
NumChars2X = 1X + 1

EXIT FOR
END IF
NEXT 1X
IF NumCharsX < NumChars2X THEN NumChars2X = NumChars¥%
FOR IX = 1 TO NumChars2X ‘add LF to CR characters

PRINT #2, MID$(TmpComment$, 1%, 1);
IF MID$(TmpComment$, 1X, 1) = CHR$(13) THEN PRINT #2, CHR$(10);
MNEXT IX
END IF
IF AnyCommentsX THEN PRINT #2, "»: PRINT #2, "
1f SummaryOfResultsX THEN
NumHeightsX = 0
FOR IX =170 4
IF HeightListX(IX) THEN NumHeightsX = NumieightsX + 1
NEXT 1X
HSComboX = NumHeightsX ® (NumStationsX + NumTPStationsX)
HSSComboX = HSComboX ® NumDeflectorsX
PRINT #2, SPC(31); "Summary of Results®
PRINT #2, "=
PRINT #2, ® Section uniformity:®
IF NumSubSectX = 1 THEN
PRINT #2, SPC(4); “NO Subsections were identified within the section.®
ELSE
PRINT #2, SPC(4); “Subsections were identified within the section.®
FOR IX = 1 TO NumSubSectX
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IF I1X = 1 THEN
PRINT #2, USING * Subsection 1 boundaries occur at 0 ft. and ## ft.*; SubSectEndX(IX)
ELSE
PRINT #2, USING * Subsection # boundaries occur at #&# ft. end ##¢ ft.v; I%; SubSectEndX(I% - 1);

SubSectEndX(1X)

1%

END IF
NEXT IX
PRINT #2, "=
PRINT #2, SPC(4); “Comparing subsections:®
FOR IX = 1 TO NumSubSectX - 1
PRINT #2, USING ® Subsections # and #: ®; IX; IX + 1;
1F NOT StatusX(IX, 1) THEN PRINT #2, "UN%;
PRINT #2, “EQUAL means and ®;
1F NOT StatusX(1X, 2) THEN PRINT #2, "UN%;
PRINT #2, “EQUAL variances.®
NEXT IX
END IF
PRINT #2, w» -
PRINT #2, USING " Outliers - Test pits: # combinations at each test pit"; NumHeightsX ® NumDeflectorsX
IF NumTPStationsX = O THEN
PRINT #2, SPC(4); "NO Test pit data was present.*
ELSE
IF TPi0utliers% THEN
PRINT #2, USING ¥ ## height/sensor combinations at TP 1 DO NOT appear®; TP10ut!iersX
PRINT #2, SPC(8); "representative of section data.®
ELSE
PRINT #2, SPC(4); *All TP 1 data appears representative of section data."
END IF
IF TP20utliersX THEN
PRINT #2, USING ® #4# height/sensor combinations at TP 2 DO NOT appear®; TP20utliers¥X
PRINT #2, SPC(8); "representative of section data."
ELSE
PRINT #2, SPC(4); “All TP 2 data appears representative of section data.®
END IF
END If
PRINT #2, =
PRINT #2, USING ®* Outliers - Section data: ### total combinations within the section"; HSSCombo¥%
IF SectionOutliersX THEN
FOR IX = 1 TO NumSubSectX
IF NumOut{iersX(I1X) > O THEN
PRINT #2, USING * ### height/sensor/station combinations are data outliers in subsection #.%; NumOutliersX(1X);

ELSE
PRINT #2, USING * There are NO data outliers within subsection #.%; I%
END IF
NEXT 1%
ELSE
PRINT #2, SPC(4); “There are NO data outliers within the section data.*
END IF
IF SummaryOfResults2X THEN
PRINT #2, w»
PRINT #2, USING ™ Structural cepacity - Test pits: # combinations at each test pit"; NumHeightsX
1F TP1Capacity% THEN
PRINT #2, USING » # height(s) for TP 1 are NOT within the range of expected values."; TP1Capacity%
ELSE
PRINT #2, SPC(4); "All results for TP 1 are within the range of expected values.®
END IF
If TP2CapacityX THEN
PRINT #2, USING * # height(s) for TP 2 are NOT within the range of expected values.%; TP2CapacityX
ELSE
PRINT #2, SPC(4); “"All results for TP 2 are within the range of expected values.®
END IF
PRINT #2, w»
PRINT #2, USING ® Structural capacity - Section data: ### totsl combinations within the section"; HSComboX
IF SectionCapacityX THEN
PRINT #2, USING ® ## height/station combinations are NOT within the range of expected values.®; SectionCapacity%
ELSE
PRINT #2, SPC(4); "All results are within the range of expected values.®
END IF
1f MatlCodeX(1) = 700 THEN
PRINT #2, "»
PRINT #2, * Subgrade response:®
IF LinearityX(1) > O THEN PRINT #2, USING “ ### height/station combinations exhibit linear response.®;
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LinearityX(1)
IF LinearityX(2) > O THEN PRINT #2, USING ™ ##H height/station combinations exhibit slightly non-linear
response.": LinearityX(2)
IF LinearityX(3) > O THEN PRINT #2, USING ¥ ### height/station combinations exhibit distinctly non-linear
response.”; LinearityX(3)
END IF
END IF
END IF
IF AnyCommentsX OR SummaryOfResultsX THEN PRINT #2, CHR$(12);
END Sus

SUB WriteStructuralStats STATIC
TP1CapacityX = 0
TP2CapacityX = 0
SectionCapacityX = 0

PRINT #2, w»

PRINT #2, SPC(18); “Pavement Construction Information - ®; LEFT$(FileS, 7)
Header1$ = ® Material - Layer®
Header2$ = ® Code Material Name Thickness®
Header3$ = M-------+cc  cec-ccccccrccecncicesees eccccnnvees "
Format1$ = » #H¥ \ \ .-

CounterX = 2

GOSUB PrintHeader2
FOR X = 1 TO NumLayersX
PRINT #2, SPC(10); USING Format1$; MatlCodeX(1X); RIGHTS$(MaterialList$(SelCodeX(1X)), 24); Thickness(IX)
NEXT 1%
PRINT #2, u»
CounterX = CounterX + NumLayersX + 1
IF MatlCodeX(1) = 700 THEN
PRINT #2, USING * Depth to rigid foundation: ###.# ft.®»; DepthRigidLayer / 12
PRINT #2, ==
CounterX = CounterX + 2
END IF
IF SummaryOfResul ts2X THEN
CounterX = CounterX + NumLayersX + 1
IF MatiCodeX(1) = 700 THEN
Title$ = SPACES(19) + “FLEXIBLE Pavement Thickness Data - ® + LEFT$(Files, 7)
PRINT #2, um
PRINT #2, Titles
PRINT #2, SPC(13); "(comparison of each calculation to the expected value)®
PRINT #2, ==
PRINT #2, SPC(10); USING "Minimum expected SN value: ##.##"; LoSN
PRINT #2, SPC(10); USING “Maximum expected SN value: ## #¥"; HiSN
CounterX = CounterX + 6

Headeri1$ = ¥ Effective"
Header2$ = ® Height Station SNu
Header3$ = We--c-ceee ceccereen cecieccn-e. "
Formati$ = * #¥ Lo . &xn
Format2$ = % ## #EE (TP) # .

GOSUB PrintHeader2
TCX = CounterX%
FOR IX = 1 TO NumTPStationsX
IF TPStationX(IX) < O THEN
FOR JX = 1 TO MaxHeightX
1F HeightlListX(JX) THEN
1F TPEquivalentSN(IX, JX) < LoSN OR TPEquivalentSN(IX, JX) > HiSN THEN
TPiCapacityX = TP1CapacityX + 1
CounterX = CounterX + 1
PRINT #2, SPC(10); USING Format2s$; JX; TPStationX(IX); TPEquivalentSN(IX, JX)
END IF
END IF
NEXT J%
END IF
NEXT IX
1F CounterX < TCX THEN
PRINT #2, w»
CounterX = CounterX + 1
END IF
FOR I1X = 1 TO NumStationsX
FOR JX = 1 TO MaxHeightX
If HeightListX(JX) THEN
IF EquivalentSN(IX, JX) < LoSN OR EquivalentSN(IX, JX) > HiSN THEN
SectionCapacityX = SectionCapacityX + 1
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CounterX = CounterX + 1
PRINT #2, SPC(10); USING Format1$; JX; StationX(1X); EquivalentSN(IX, JX)
END IF
END IF
IF CounterX > 55 THEN GOSUB NewPage?2
NEXT J%
NEXT 1%
IF CounterX < TCX THEN
PRINT #2, »»
CounterX = CounterX + 1
END IF
FOR IX = 1 TO NumTPStationsX
IF TPStationX(IX) > 500 THEN
FOR JX = 1 TO MaxHeightX
IF HeightlListX(JX) THEN
IF TPEquivalentSR(IX, JX) < LoSN OR TPEquivalentSN(1X, JX) > HiSN THEN
TP2CapacityX = TP2CapacityX + 1§
CounterX = CounterX + 1 -
PRINT #2, SPC(10); USING Format2s; JX; TPStationX(IX); TPEquivalentSN(I%, JX)
END JF
ERD IF
If CounterX > 55 THEN GOSUB NewPage2
NEXT J%
END IF
NEXT I%
IF CounterX = TCX THEN
PRINT #2, "=
PRINT #2, SPC(11); “No predicted SN values fall outside the expected range...®
END IF
PRINT #2, CHRS(12);
Headeri$ = ¥ Subgrade Effective "
Header2$ = ® Subsection Station Modutus SN "
Header3$ = STRINGS(54, "-%)
Format1$ = » ” #HH HHHNE # g
Format2$ #h R #H #n
Format3$ (TP) #e SRR R g
Footer1$ Subsection # Overaltl Mean:#¥## #H
Standard Deviation:#AEi#E .
Footer3$ = » Coeff Of Variation:####.##% I A
FOR JX = 1 TO MaxHeightX
LastStationX = 0
1F HeightListX(JX) THEN
PRINT #2, *»
PRINT #2, SPC(16); “FLEXIBLE Pavement Thickness Statistics - “; LEFTS$(Files$, 7)
PRINT #2, "»
PRINT #2, USING * Drop height #; J%
GOSUB PrintHeader?2
IF NumTPStationsX <= 0 THEN
PRINT #2, SPC(10); ™No test pit data found, therefore no results exist...®
ELSE

PRINT #2, SPC(10); USING Format3$; TPStationX(1); TPBackCalcEsg(1, JX); TPEquivalentSN(1, JX)

END IF
FOR 1X = 1 TO NumSubSectX
FirstStationX = LastStationX + 1
LastStationX = StationCountX(IX) + FirstStationX - 1
PRINT #2, SPC(10); Header3s
FOR LX = FirstStationX TO LastStationX%
IF LX = FirstStationX THEN

PRINT #2, SPC(10); USING Format1$; IX; StationX(LX); BackCalcEsg(LX, JX); EquivalentSN(LX, JX)

ELSE

PRINT #2, SPC(10); USING Format2$; StationX(LX); BackCalcEsg(LX, J%); EquivalentSN(LX, J%)

END IF
NEXT LX
NEXT IX
IF NumTPStationsX >= 2 THEN
PRINT #2, SPC(10); Header3$

PRINT #2, SPC(10); USING Format3$; TPStationX(2); TPBackCalcEsg(2, JX); TPEquivalentSN(2, J%X)

END IF

FOR IX = 1 T0 NumSubSectX
PRINT #2, SPC(10); Header3s
PRINT #2, SPC(10); USING Footer1$; IX; BCEsgMean(IX, JX); EqSNMean(iX, JX)
PRINT #2, SPC(10); USING Footer2$; BCEsgStDev(lX, JX); EqSNStDev(IX, JX)
PRINT #2, SPC(10); USING Footer3$; BCEsgCV(IX, JX); EqQSNCV(IX, JX)
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NEXT 1X
PRINT #2, SPC(10); Header3$
PRINT #2, CHR$(12);
END IF
NEXT J%
ELSEIF MatiCodeX(1) = 730 THEN
Title$ = SPACES(21) + “RIGID Pavement Thickness Data - " + LEFT$(Files, 7)
PRINT #2, »»
PRINT #2, Titles$
PRINT #2, SPC(13); "(comparison of each calculation to the expected value)*
PRINT #2, w»
PRINT #2, SPC(10); USING "Minimum expected thickness: ##.##"; LoThick
PRINT #2, SPC(10); USING "Maximum expected thickness: ##.##"; HiThick

CounterX = CounterX + 6

Header1$ = » Effective®
Header2$ = " Height Station Thickness™
Header3$ =z W--cceces  cecececre ececc-aene. "
Formati$ = » #¥ #hEE ¥
format2s = » ## #iHiR (TP) .M

GOSUB PrintHeader2
T7CX = CounterX
FOR 1% = 1 TO NumTPStations¥%
IF TPStationX(IX) < O THEN
FOR JX = 1 TO MaxHeightX
IF KeightListX(JX) THEN
IF TPRigidThickness(IX, JX) < LoThick OR TPRigidThickness(I1X, JX) > HiThick THEN
TP1CapacityX = TP1CapacityX + 1
CounterX = CounterX + 1
PRINT #2, SPC(10); USING Format2$; JX: TPStationX(IX); TPRigidThickness(1X, J¥X)
END IF
END IF
NEXT J%
END IF
NEXT 1%
IF CounterX < TCX THEN
PRINT #2, M
CounterX = CounterX + 1
END IF
FOR IX = 1 TO NumStationsX
FOR JX = 1 TO MaxHeightX
IF HeightListX(JX) THEN
IF RigidThickness(IX, JX) < LoThick OR RigidThickness(IX, JX) > HiThick THEN
SectionCapacityX = SectionCapacityX + 1
CounterX = CounterX + 1
PRINT #2, SPCC10); USING Format1$; JX; StationX(IX); RigidThickness(IX, J%X)
END IF
END IF
1F CounterX > 55 THEN GOSUB NewPage2
NEXT J%X
NEXT 1X
IF CounterX <> TCX THEN
PRINT #2, wu
CounterX = CounterX + 1
END IF
FOR IX = 1 TO NumTPStationsX
IF TPStationX(I1X) > 500 THEN
FOR JX = 1 TO MaxHeightX
IF HeightListX(JX) THEN
IF TPRigidThickness(1X, JX) < LoThick OR TPRigidThickness(1X, JX) > RiThick THEN
TP2CapacityX = TP2CapacityX + 1
CounterX = CounterX + 1
PRINT #2, SPC(10); USING Format2$; J%; TPStationX(1%); TPRigidThickness(IX, JX)
- END IF
END IF
IF CounterX > 55 THEN GOSUB NewPage2
NEXT J%
END IF
NEXT I1X
IF CounterX = TCX THEN
PRINT #2, "=
PRINT #2, SPC(8); “No predicted thickness values fall outside the expected range...”
END IF
PRINT #2, CHRS$(12);
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Header1$ = * Volumetric Effective
Header2$ = * Subsection Station [ 4 Thickness ®
Header3$ = STRINGS(56, ®-")

Formati$ = » * 2 Wn ¥ i
Format2$ = ™ o NiaiN # .t
Format3$ = (TP) #ii% #iR #H .
footer1$ = ¥ Subsection # Overall Mean: #### #H .
footer2$ = % Standard Deviation: #&H# # i
Footer3$ = * Coeff Of Variation: ###. %% #iii X

FOR JX = 1 TO MexHeightX
LastStationX = 0
1F HeightList%(JX) THEN
PRINT #2, ™
PRINT #2, SPC(17); “RIGID Pavement Thickness Statistics - "; LEFT$(Files, 7)
PRINT #2, "
PRINT #2, USING * Drop height #1; JX
GOSUB PrintHeader2
IF NumTPStationsX <= 0 THEN -
PRINT #2, SPC(10); “No test pit data found, therefore no results exist...”
ELSE
PRINT #2, SPC(10); USING Format3$; TPStationX(1); TPVolumetricK(1, JX); TPRigidThickness(1, JX)
END IF
FOR IX = 1 TO NumSubSectX
FirstStationX = LastStationX + 1
LastStationX = StationCountX(I%) + FirstStationX% - 1
PRINT #2, SPC(10); Header3$
FOR LX = FirstStationX TO LastStationX
IF LX = FirstStationX THEN
PRINT #2, SPC(10); USING Formati$; I%; StationX(LX); VolumetricK(LX, JX); RigidThickness(LX, JX)
ELSE
PRINT #2, SPC(10); USING Format2$; StationX(LX); VolumetricK(LX, JX); RigidThickness(L%, J%)
END IF
NEXT LX
NEXT IX
IF NumTPStationsX >= 2 THEN
PRINT #2, SPC(10); Header3$
PRINT #2, SPC(10); USING Format3$; TPStationX(2); TPVolumetricK(2, JX); TPRigidThickness(2, JX)
END IF
FOR IX = 1 TO NumSubSectX
PRINT #2, SPC(10); Header3$
PRINT #2, SPC(10); USING Footeri$; 1X; VolkMean(1X, JX); RigThickMean(1X, J¥X)
PRINT #2, SPC(10); USING Footer2s; VolKStDev(1X, JX); RigThickStDev(IX, JX)
PRINT #2, SPC(10); USING Footer3$; VolKCV(IX, JX); RigThickCV(IX, JX)
NEXT 1%
PRINT #2, SPC(10); Header3s$
PRINT #2, CHRS(12);
END IF
NEXT J%
END IF
ELSE ’analysis FAILED!)!t{
PRINT #2,
PRINT #2, SPC(10); "Structural Analysis has FAILED!®
PRINT #2, CHR$(12);
END IF
EXIT SUB

PrintHeader2:
PRINT #2, "«
PRINT #2, SPC(10); Header1$
PRINT #2, SPC(10); Header2$
PRINT #2, SPC(10); Header3$
CounterX = CounterX + &4
RETURN

NewPage2:
PRINT #2, CHR$(12);
PRINT #2, w=
PRINT #2, Titles
PRINT #2, w»
CounterX = 3
GOSUB PrintHeader2
7CX = CounterX
RETURN
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END SUB

SUB WriteSubsectionStats STATIC
Header1$ = “Test Drop Sensor Sensor Sensor Sensor Sensor Sensor Sensor®

Header2$ = “Loc. Kt 1 2 3 4 5 6 ™
Header3$ = M--c-  -cce ccn--e ecseoe coccee cesces ccocoe ceseee cecees .
Formati$ = ® # #m

Format2$ = @ ¥

IF EnglishX THEN
FormatA$ = ™ #¥ i
ELSE
FormatAS = ® & @k
END IF
IF EnglishX THEN 2Text$ = " (mils/kip)" ELSE 2Text$ = ¥ (microns/kPa)®
FOR SubSectX = 1 TO NumSubSectX
SELECT CASE MatlCodeX(1)
CASE 700
Title$ = "Flexible Pavement Deflection Statistics - ™ + LEFT$(File$, 7)
CASE 730
Title$ = “Rigid Pavement Deflection Statistics - " + LEFT$(File$, 7)
END SELECT
TLX = LEN(Title$)
ColX = ((80 - TLX) /7 2) + 1
PRINT #2, »n
PRINT #2, SPC(ColX - 1); Titles
1f NumSubSectX > 1 THEN
PRINT #2, SPC(32); "Subsection ¥; QPTrim$(STR$(SubSectX))
END IF
IF NumSubSectX > 1 THEN
IF SubSectX = 1 THEN
PRINT #2, SPC(22); “Subsection begins at station Q"
ELSE
PRINT #2, SPC(22); "Subsection begins at station"; SubSectEndX(SubSectX - 1)
END IF
PRINT #2, SPC(22); * Subsection ends at station"; SubSectEndX(SubSectX)
ERD IF
PRINT #2, w»
PRINT #2, SPC(35); "Mean Values"; ZText$
PRINT #2, ®»
IF MatlCodeX(1) = 700 THEN PRINT #2, SPC(15); “CORRECTED™
PRINT #2, SPC(3); Headeri$
PRINT #2, SPC(3); Header2s
PRINT #2, SPC(3); Header3$
FOR 1X = 2 TO MaxLocationsX
IF LocationListX(IX) THEN
PrintLocationX = FalseX
FOR JX = 1 TO MaxHeight¥X
1F HeightListX(JX) THEN
1F NOT PrintiLocationX THEN
PrintLocationX = TrueX
PRINT #2, USING Formati$; IX - 1; JX;
ELSE
PRINT #2, USING Format2s; JX;
END IF
FOR KX = 1 TO NurDeflectorsX
PRINT #2, USING FormatA$; SubSectionMearDefl(1X, JX, KX, SubSectX) ® 1000;
NEXT KX
PRINT #2, "=
END IF
NEXT J%X
PRINT #2, "~
END IF
NEXT 1%
PRINT #2, "=
PRINT #2, SPC(30); "Standard Deviations®
PRINT #2, W
PRINT #2, SPC(3); Headeri$
PRINT #2, SPC(3); Header2s
PRINT #2, SPC(3); Header3$
FOR IX = 2 TO MaxLocations¥%
IF LocationListX(IX) THEN
PrintLocationX = FalseX
FOR JX = 1 TO MaxHeightX
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IF HeightlListX(JX) THEN
IF NOT PrintLocationX THEN
PrintLocationX = TrueX
PRINT #2, USING formati$; IX - 1; JX;
ELSE
PRINT #2, USING Format2$; JX;
END IF
FOR XX = 1 TO NumDeflectorsX
PRINT #2, USING FormatA$; SubSectionStDevDefl(IX, JX, KX, SubSectX) ® 1000;
NEXT KX
PRINT #2, »»
END IF
NEXT 4%
PRINT #2, w»
END IF
NEXT 1%
PRINT #2, w»
PRINT #2, SPC(28); "Coefficient of Variation®
PRINT #2, ww
PRINT #2, SPC(3); Header1$
PRINT #2, SPC(3); Header2s
PRINT #2, SPC(3); Header3$
FOR IX = 2 TO MaxLocations¥X
IF LocationListX(IX) THEN
PrintLocationX = FalseX
FOR JX = 1 TO MaxHeightX
IF HeightListX(JX) THEN
IF NOT PrintLocationX THEN
PrintLocationX = TrueX
PRINT #2, USING Format1$; I%X - 1; J%;
ELSE
PRINT #2, USING Format2$; JX;
END IF
FOR KX = 1 TO NumDeflectorsX
PRINT #2, USING ™ ###.#¥X"; SubSectionCVDefl(I%X, JX, KX, SubSectX);
NEXT KX
PRINT #2, "
END IF
NEXT J%X
PRINT #2, »»
END IF
NEXT IX
PRINT #2, CHR$(12);
NEXT SubSectX
END SUB

74



FWDCHEV.BAS

DECLARE SUB LinearLeastSquaresFit (NumX, Xi(), Y!(), Constant!, Slope!, Rsqd!)
DECLARE SUB CHEVRON (WGT!, GNumX, ZCOMPI, NOptX, CDEV!)

DECLARE SUB CALCIN (GNumX, CDEV!, NOptX, LX)

DECLARE SUB COFE (LCX, P!)

DECLARE SUB BESSEL (NIX, X1, Y1)

DECLARE SUB Part (CtX)

DECLARE FUNCTION Log10 (Valuel) 'do not erase
'$SINCLUDE: ’declare.inc’

'SINCLUDE: ’fdeclari.inc’

'SINCLUDE: ’fdeclar2.inc’

'SINCLUDE: ’‘canblank.inc’

'$INCLUDE: ’fwdcheck.inc’

'$INCLUDE: ’chev.inc’

CONST TrueX = -1, FalseX = 0, MaxNumStationsX = 50, MaxLocationsX = 6

CONST MaxDeflectorsX = 7, MaxNumPeaksX = 16, MaxHeightsX = 4, MaxLayersX = 10
CONST MinPointsInSubSectionX = 4, ThresholdAlpha = 95, MaxTimesX = 10

CONST Pi = 3.141593 -

SUB BESSEL (NIX, XI, Y) STATIC
REDIM DD(20)
IF XI <= 7 THEN
X2 =XI /2
FAC = -X2 ® X2
IF NIX <= O THEN

110 34
® C / CSNG(IX ® 1X)
F ABS(C) <= 1E-08 THEN EXIT SUB
= c

C = FAC ® C / CSNG(IX ® (IX + 1))
1F ABS(C) <= 1E-08 THEN EXIT SuB
Y=Y+ (C
NEXT 1%
ELSE '
IF NIX <= 0 THE
FOR I1X = 1706
DD(IX) = PZ(IX)
DDCIX + 10) = QZ(IX)
NEXT 1%
ELSE
FOR 1X = 1T0 6
DD(1X) = PO(IX)
DD(CIX + 10) = QO(IX)
NEXT IX
END IF
Tt =251 / Xi
TZ=T1*TN
P = DD(6) ® T2 + DD(5)
FOR IX = 170 &

JX=5-1X
P =P ® T2+ DD(JX)
NEXT IX

Q = DD(16) ® T2 + DD(15)
FOR 1X = 1 7O &
X=5-1%
Q=Q° T2+ 0D(IX + 10)
NEXT IX
Q=Q* Ty
T4 = SQR(XI ® Pi)
T6 = SIN(XI)
T7 = COS(X1)
IF NIX <= 0 THEN
Y=((P-Q ®T6+(P+Q *T7)/ T4
ELSE
Y=(P+Q)®T6-(P-Q *T7)/Té
END IF



FUDCHEV.BAS

END IF
END SuUB

SUB CALCIN (GNumX, CDEV, NOptX, LX) STATIC

REDIM W(4)

(1) = 3478549

W(2) = .6521452

W(3) = .6521452

() = 3478549

VL = 2] ¢ V(LX)

EL = (11 + V(LX)) / E(LX)

Vit =1 - v

Csz = 0t

CST = 01

CsR = 0!

CTR = 0!

coMt = Ot

o =0

NTS1X = NTestX(GNunX) + 1
ITsX = 1

ARP = TLPR ® PSI
FOR IX = 1 TO &6
RSZ = 0! fINITIALIZE THE SUB-INTEGRALS
RST = 0!
RSR = 0!
RTR = 0!
ROM = 01
RMU = 0}
KX=4°(X-1) 7COMPUTE THE SUB-INTEGRALS
FOR JX = 1 TO 4
JIX = KX + J%
P = AZ(J1X, GNuX)
EP = EXP(P ® 2)
T = B(J1X, LX) ® EP
T2 = D(J1X, LX) / EP
TIP =TI + T2
TIM=T1 - T2
T1 = (AQJIX, LX) + B(JIX, LX) ® 2) ® EP
T2 = (CCJIX, LX) + D(JIX, LX) ® 2) / EP
P®(T1+T2)
P®(TT - T2)
WA = AJ(JIX, GNumX) ® W(JX)
IF RR(GNumX) > 0 THEN
8J1 = RIT(JIX, GNumX) ® P

BJO = RJO(JIX, GNumX) ® P
RSZ = RSZ + WA ® P ® BJO ® (VL1 ® TIP - T2M)
ROM = ROM + WA ® EL ® BJO ® (21 ® VL1 ® TIM - T2P)
RTR =RIR + WA P 2 BJ1 & (VL ® TIN + T2P)
RMU = RMU + WA ® EL ® BJ1 & (T1P + T2M)
RSR = RSR + WA ® (P ® BJO ® ((1! + VL) ® TIP + T2M) - BJ1 ® (T1P + T2M) / RR(GNumX))
RST = RST + WA ® (VL ®* P ® BJO ® T1P + BJ1 ® (T1P + T2M) / RR(GNumX))
ELSE ’SPECIAL ROUTINE FOR R = ZERO
PP=P*P
RSZ = RSZ + WA ® PP ® (VL1 ® TIP - T2M)
ROM = ROM + WA ®EL ®* P ® (21 ® VL1 * TIN - T2P)
RST = RST + WA ® PP ® ((VL + .5) ® TIP + .5 ® T2M)
RSR = RST
END IF
NEXT J%

SF = (AZ(KX + &, GNumiX)
€S2 = CSZ + RSZ * SF
CST = CST + RST ® SF
CSR = CSR + RSR ® SF
CTR = CTR + RTR ® SF
COMM = COMM + ROM ® SF
CMU = CMU + RMU ® SF
RSZ = 21 ® RSZ ® TLPR ® SF
TESTH = ABS(RSZ) - .0001
IF 17TSX < NTS1X THEN

Test(ITSX) = TESTH

1TSX = ITSX + 1
ELSE

Test(NTS1X) = TESTH

AZ(KX + 1, GNumX)) / 1.722273



FWOCHEV.BAS

FOR JX = 1 TO NTestX(GNumX)
IF TESTH < Test(JX) THEN TESTH = Test(JX)
Test(JX) = Test(JX + 1)

NEXT J%
IF TESTH <= 0 THEN EXIT FOR
END IF
NEXT IX
CSZ = CSZ ® ARP
CST = CST ® ARP
CTR = CTR ® ARP
CSR = CSR ® ARP

COMM = COMM * ARP

CMU = CMU * ARP

BSTS = CSZ + CST + CSR

BSY = BSTS ® (11 - 21 ® V(LX)) / E(LX)

IF T2Z > O THEN Z = -2

RDZ = (10000001 / E(LX)) ® (CSZ - V(LX) ® (CSR + CST))

ROT = (1000000! / ECLX)) ® (CST - V(LX) ® (CSZ + LSR))

RDS = (1000000t / ECLX)) ® (CSR - V(LX) ® (CSZ + CST))

SST = (20000001 / E(LX)) ®* (11 + V(LX)) ® CIR
TCALCULATE MAXIMUM PRINCIPAL STRAIN IN TENSILE DIRECTION AND ITS ANGLE OR
YANGLES WITH SPATIAL AXES T,R, AND V. 1IN PRINTOUT A NUMERICAL ANGLE IS
'DIRECTION OF THIS STRAIN WITH R-AXIS IN THE R-V PLANE AND MINUS IS
TCOUNTERCLOCKWISE. 1IN PRINTOUT A COMBINATION DIRECTION DEFINES THE PLANE OR
'PLANES IN WHICH THIS STRAIN IS CONSTANT.

BSC = ABS(CTR) - .0009

IF BSC <= 0! THEN 'WHEN SHEAR STRESS=0, T,R,& V ARE PRINCIPAL AXES.

TMPMX1 = (1000000! / E(LX)) ® (CSR - V(LX) ® (CSZ + CST))
TMPMX2 = (1000000! / E(LX)) ® (CSZ - V(LX) ® (CSR + CST))
TMPMX3 = (1000000¢ / E(LX)) ® (CST - V(LX) ® (CSR + CS2))

MARY = (CST - CSR)
THOMP = ABS(MARY) - .0009
SUTTON = (CSR - CSZ)
JUNIOR = ABS(SUTTON) - .0009
SAM = (CST - CS2)
SAMPAT = ABS(SAM) - .0009
IF JUNIOR < O} AND THOMP < 0! THEN
MAXSTR = TMPMX1
€S1 = CSR
Cs3 = CsT
ELSEIF JUNIOR < 0! AND MARY <= -.0009 THEN
MAXSTR = TMPMX1
Cs1 = CSR
CS3 = CsT
ELSEIF SAMPAT < 0! AND MARY >= .0009 THEN
MAXSTR = TMPMX2
cs1 = €Sz
CS3 = CSR
ELSEIF THOMP < 0! AND SUTTON >= .0009 THEN
MAXSTR = TMPMO
Cs1 = CsT
Cs3 = csz
ELSEIF MARY >= .0009 AND SAM >= .0009 THEN
MAXSTR = TMPMX3
Cs1 = CST
Cs3 = Csz
ELSEIF MARY <= -.0009 AND SUTTON >= .0009 THER
MAXSTR = THPMX1

Cs1 = CSR
CS3 = CsT
ELSE
MAXSTR = TMPMX2
Cst1 = Ccs2
Cs3 = CsT
END IF

ELSE
'WHEN SHEAR STRESS IS NOT ZERO, PRINCIPAL STRAIN MAY BE AN ANGLE
"IN R-V PLANE OR IN T-DIRECTION OR MAY BE IN A COMBINATION (OF THESE) PLANE

TEMP = .5 ® (SQR((CSR - CSZ) ® (CSR - CSZ) + 4! ® CTR ® CTR))
CS1TEN = .5 ® (CSZ + CSR) + TEMP

CS2TEN = CS1TEN - 21 ® TEMP

CS3TEN = CST

GEORGE = CS1TEN - CS3TEN
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TUT = ABS(GEORGE) - .0009
1F GEORGE > -.0009 THEN
MAN = 10001
COFF = CSR - CSZ
IF COFF <= -.0009 THEN MAN = 0!
SAM = ABS(COFF) - .0009
IF SAM > O THEN 'THETA CAN VARY FROM +/- 0 TO 90 DEGREES WITH R-AXIS
THETA = .5 ® SIN(CTR / TEMP)
THETA = (1801 / Pi) * THETA
1F MAN <= .000001 AND CTR >= .0009 THEN THETA = 901 - THETA
IF MAN <= 000001 AND CTR <= -.0009 THEN THETA = -(90! - ABS(THETA))
ELSE fWHEN STRESSES IN R & V DIRECTIONS ARE EQUAL, THETA IS +/- 45 DEG WITH R-AXIS
IF CTR >= .0009 THEN THETA = 45!
IF CTR <= -.0009 THREN THETA = -45!
END IF
CS1 = CS1TEN
1F CS3TEN - CS2TEN >= .0009 THEN
€S2 = CS3TEN

CS3 = CS2TEN
ELSE
CS2 = CS2TEN
CS3 = CS3TEN
END IF
ELSE
CS1 = CS3TEN
Cs2 = CS1TEN
CS3 = CS2TEN
END IF
END IF

IF NOptX = 1 THEN CDEV = COMM
IF NOptX = 2 THEN CDEV = ABS(CS3 - CS1)
END SUB

SUB CHEVRON (WGT, GNumX, ZCOMP, NOptX, CDEV) STATIC
'CHEVRON N-LAYER ELASTIC SYSTEMS PROGRAM

/CALCULATING STRESSES, STRAINS, AND DEFLECTIONS

1COMPUTE ZEROS OF J1(X) AND JO(X). SET UP GAUSS CONSTANTS

REDIM Test(11), ZZ(1)

PSI = WGY / (Pi ® TLPR ~ 2})
22(1) = 2CoMP
FOR JX = 1 TO NX
TZ = ABS(H(JX) - 22(1))
If TZ <= .0001 THEN 2Z(1) = -H(JX)
NEXT JX
127% = 1
Z = ABS(22(127X)) TFIND THE LAYER CONTAINING 2
122 = Ot
SELECT CASE NOptX
CASE 1
X =1
CASE 2
LX = NX
END SELECT
CALL CALCIN(GNumX, CDEV, NOptX, LX)
END SUB

SUB ChevronAnalysis (AnalysisFailedX) STATIC
REDIM MeanTestLoad(NumStationsX, MaxHeightX)
REDIM MeanDefl(NumStationsX, MaxHeightX, NumDeflectorsX)
REDIM ChevDefl(3, NumStationsX, MaxHeightX, NumDeflectorsX)
REDIM ChevEsg(NumStationsX, MaxHeightX, NumDeflectorsX)
REDIM DeviatorStress(NumStationsX, MaxHeightX, NumDeflectorsX)
REDIM BackCalcEsg(NumStationsX, MaxHeightX)
REDIM EquivalentSN({NumStationsX, MaxHeightX)
REDIM RR(NumDeflectorsX), GeoX(NumDeflectorsX), NTestX(NumDeflectorsX)
REDIM E(12), V(12), H(11), B2(50), AZ2(184, 4), PZ(6), QZ(6), PO(6), QO(6)
REDIM TPMeanTestlLoad(NumTPStationsX, MaxHeightX)
REDIM TPMeanDefl(NumTPStationsX, MaxHeightX, NumDeflectorsX)
REDIM TPChevDefl(3, NumTPStationsX, MaxHeightX, KumDeflectorsX)
REDIM TPChevEsg(NumTPStationsX, MaxHeightX, NumDeflectorsX)
REDIM TPDeviatorStress(NumTPStationsX, MaxHeightX, NuweflectorsX)
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REDIM TPBackCalcEsg(NumTPStationsX, MaxHeightX)
REDIM TPEquivalentSN(NumTPStationsX, MaxHeightX)
REDIM LinearityX(3)

AnalysisfailedX = FalseX

CALL NormalColor

LOCATE 25, &4: PRINT SPACES(75); ‘Clear Status Line
LOCATE 10, 25: PRINT "Performing Elastic Layer Analysis®
LOCATE 12, 28: PRINT "Percent Complete: Xu

LOCATE 13, 28: PRINT @ Start Time: "; TIMES

LOCATE 14, 28: PRINT » Current Time: ®

CALL HiliteColor

LOCATE 12, 46: PRINT USING “###.#*; O

LOCATE 14, 46: PRINT TIMES

N1 = .35
Pl=1-N1*2
N2 = .45
P2=1-N2"2
PZ(1) = 11: Qz(1) = -.005
P2(2) = -.0001125: Qz(2) = 4.6875E-06
P2(3) = 2.871094E-07: QZ(3) = -2.325586E-08
PZ(4) = -2.344966E-09: QZ(4) = 2.830709E-10
PZ(5) = 3.980684E-11: QZ(5) = -6.39121E-12
P2(6) = -1.153613E-12: QZ(6) = 2.31247E-12
POC1) = 112 Q0(1) = .015
PO(2) = .0001875: Q0(2) = -6.5625E-06
PO(3) = -3.691406E-07: QO(3) = 2.842383E-08
POC4) = 2.771323E-09: QO(4) = -3.266202E-10
PO(5) = -4.511442E-11: QO(5) = 7. 1M43117E-12
POC6) = 1.275046E-12: QO(6) = -2.532706E-13
B2(1) = 0!
BZ(2) = N
BZ(3) = 2.4048
BZ(4) = 3.8317
BZ(5) = 5.5201
82(6) = 7.0156
FOR 1X = 7 TO 47 STEP 2

T=1%X\2

=417 - 11

B2(1X) = Pi ® (T - .25 + (.050661 / T0) - (.053041 7 T0 ~ 3) + (.262051 / 1D ~ 5))
NEXT 1X
FOR IX = 8 TO 46 STEP 2

T=(I1X-2)/2

D=4 T+ 1

BZ(IX) = Pi ® (T + .25 - (.151982 / D) + (.015399 / 70 ~ 3) - (.24527 / D * 5))
NEXT 1X

-

Calc Mean Test Load and Defl:
FOR IX = 1 TO NumStationsX
REDIM Sum(NumDeflectorsX)
Sumload = 0
ACountX = 0
FOR JX = 1 TO InitNumPeaksX
IF JX = 1 THEN LastHeightX = HeightsX(JX)
IF HeightsX(JX) = LastHeightX THEN
1F Defl(IX, JX, 1) > O THEN
FOR KX = 1 TO NumDeflectorsX
Sum(kX) = Sum(KX) + Defl(1X, JX, KX)
NEXT XX
Sunload = SumLoad + TestLoad(IX, JX)
ACountX = ACountX + 1
END IF
ELSE
1F ACountX > O THEN
FOR KX = 1 TO NumDeflectorsX
MeanDefl (1%, LastHeightX, KX) = Sum(KX) / ACountX
SumKX) = Defl(IX, J%, KX)
NEXT KX
MeanTestLoad(IX, LastHeightX) = Sumload / ACountX
Sumioad = TestLoad(1X, J%)
END IF
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LastHeightX = ReightsX(JX)
ACountX = 1
END IF
1F JX = InitNumPeaksX THEN
1F ACountX > 0 THEN
FOR KX = 1 TO NumDeflectorsX
MeanDefl (1X, LastHeightX, KX) = Sum(KX) / ACountX
NEXT KX
MeanTestLoad(1%, LastHeightX) = Sumload / ACountX
END IF
END IF
NEXT JX
NEXT IX
* Calc Mean Test Load and Defl for test pits
FOR IX = 1 7O NumTPStationsX
REDIM Sum(NumDeflectorsX)
Sumload = 0
ACountX = 0
FOR JX = 1 TO InitNumPeaksX
IF J% = 1 THEN LastHeightX = HeightsX(JX)
IF HeightsX(J%) = LastHeightX THEN
IF TPDefl(1%, JX, 1) > O THEN
FOR KX = 1 TO NumDeflectorsX
sum(kX) = Sum(K%) + TPDefl(1X, JX, KX)
NEXT KX
SumLoad = Sunl.oad + TPTestload(IX, JX)
ACountX = ACountX + 1
END IF
ELSE
1F ACountX > 0 THEN
FOR KX = 1 TO NumDeflectorsX
TPMearDefl (1%, LastHeightX, KX) = Sum(KX) / ACountX
Sum(kX) = TPDefl(IX, J%, XX)
NEXT KX
TPMeanTestLoad(1X, LastHeightX) = Sumload / ACountX
SumLoad = TPTestLoad(IX, J%)

END IF
LastHeightX = HeightsX(JX)
ACount¥X = 1

END IF

IF JX = InitNumPeaksX THEN
1F ACountX > 0 THEN
FOR KX = 1 TO NumDeflectorsX
TPMearDefl(IX, LastHeightX, KX) = Sum(KX) / ACount%
NEXT KX
TPMeanTestLoad(IX, LastHeightX) = Sumload / ACountX
END IF
END IF
NEXT JX
NEXT 1X
ERASE Sum

' Determine Equivalent Radius of Contact at Subgrade Interface:
ESG=5: HE=0
FOR 1X = 1 TO NumlayersX
HE = HE + .9 ® Thickness(IX) ® (Modulus(IX) / ESG ® K2 / (1 - PoissonRatio(IX) ~ 2)) * (1 / 3)
NEXT I1X
ae = TLPR + KE
FOR IX = 1 TO NuweflectorsX
IF RedFactor ® Radial(1X) > ae THEN StartDeflectorX = IX: EXIT FOR
NEXT IX
IF StartDeflectorX = 0 THEN StartDeflectorX = NumDeflectorsX - 2
IF (NumDeflectorsX - StartDeflectorX) < 2 THEN StartDeflectorX = NumDeflectorsX - 2

pCntX = 9§
RR(DCntX) = Radial(1) ® RadFactor
GeoX(DCntX) = 1
FOR IX = StartDeflectorX TO NumDeflectorsX
bDCntX = DCntX + 1
RR(DCntX) = Radial(IX) ® RadFactor
GeoX(DCntX) = IX
NEXT IX
REDIM AJ(1B4, DCntX), RJ1(184, DCntX), RJO(184, DCntX)
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CALL Part(DCntX) ‘calcutate partition
FOR GNumX = 1 TO DCntX
FOR IX = 1 TO 184 fCALCULATE THE COEFFICIENTS

If RR(GNumX) > O THEN
PR = AZ(1X, GNumX) ® RR(GNumX)
CALL BESSEL(0, PR, RJOCIX, GNumX))
CALL BESSEL(1, PR, RJ1(1%, GNumX))
END IF
PA = AZ(IX, GNumX) ® TLPR
CALL BESSEL(1, PA, AJ(1%X, GNumX))
NEXT IX
NEXT GNumX

pPerform Chevron Analysis for Esg = 5000, 15000, 30000:
Z2interface = 0
FOR 1% = 1 TO NumlLayersX
ECI%) = Modulus(IX) ® 1000
V(1X) = PoissonRatio(IX)
Zinterface = ZInterface + Thickness(1X)
H(IX) = 2Interface ‘depth to bottom of layer
NEXT IX
TotelThick = ZInterface
V(KumLayers% + 1)
V(NumLayersX + 2)
E(NumlLayersX + 2) = 1000000
H(NumLayersX + 1) = DepthRigidLayer
NSX = NumLayersX + 2 ffor CHEVRON common block
NX = NSX - 1
OptX = 1 'calculate deflections
2CoMP = 0
2CountX = 0
ZTotalX = 3 ® (NumStationsX + NumTPStationsX) ® (DCntX - 1)
FOR 11X = 1703
SELECT CASE 11X
CASE 1
E(NumLayersX + 1) = 5000
CASE 2
E(NumLayersX + 1)
CASE 3
E(NumLayersX + 1) = 30000
END SELECT
FOR GNumX = 2 TO DCntX 12nd to last deflector in list
REDIM A(184, 10), B(184, 10), C(184, 10), D(184, 10), XX(10, &4, 4), SC(9), FM(4), PM(9, &, &)
FOR JXX = 1 70O 184 CALCULATE THE COEFFICIENTS
CALL COFE(JKX, AZ(JKX, GNumX))
NEXT JKX
FOR JJX = 1 TO NumStationsX
FOR KKX = 1 TO MaxHeightX
IF HeightListX(KKX) THEN
MeanLoad = MeanTestLoad(JJX, KKX) ® LoadFactor
CALL CHEVRON(MeanlLoad, GNumX, 2COMP, OptX, DEFDEV)
1F DEFDEV > 0 THEN
ChevDefl(11X, JJX, KKX, GeoX(GNumX)) = DEFDEV
LOCATE 14, 46: PRINT TIMES
ELSE
REDIM PUText$(5)
1F DepthRigidLayer < 1200 THEN
PUText$(1) = "Chevron analysis failed, possibly due to shallow rigid layer at® + STRS$(DepthRigidLayer / 12)

.35

15000

+ " feet.®
ELSE
PUText$(1)
END IF
PUText$(2)
PUText$(3)

uChevron analysis failed due to an unknown cause at:%

" Station" + STRS(Station%(JJ%X)) + " feet™
. Height" + STR$(KKX)
PUText$(4) = = Geophone" + STR$(GeoX(GNumX))
PUText$(5) = ® Subgrade trial® + STR$(IIX)
CALL PopupError
AnalysisFailedX = TrueX
GOTO CleanUP
END IF
END IF
NEXT KKX
ZCountX = ZCountX + 1
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LOCATE 12, 46: PRINT USING “###.#%; (29 ® (ZCountX / ZTotalX))
NEXT JJX
FOR JJX = 1 TO NumTPStationsX
FOR KKX = 1 TO MaxHeightX
IF HeightListX(KKX) THEN

Meantoad = TPMeanTestLoad(JJX, KKX) ® LoadFactor

CALL CHEVROM(MeanLosd, GNumX, ZCOMP, OptX, DEFDEV)

IF DEFDEV > 0 THEN
TPChevDefl (11X, JJ%, KKX, GeoX(GNumX)) = DEFDEV
LOCATE 14, 46: PRINT TIMES

ELSE
REDIM PUText$(5)
IF DepthRigidLayer < 1200 THEN

PUText$(1) = “"Chevron analysis failed, possibly due to shallow rigid layer at" + STR$(DepthRigidLayer / 12)
+ % feet.®
ELSE
PUText$(1)

END IF
PUText$(2)
PUText$(3)

uchevron analysis failed due to an unknown cause at:®

Station ® + LTRIMS(STRS(TPStationX(JJX))) + * feet"
Height® + STR$(KKX)
PUText$(4) Geophone" + STR$(GeoX(GNumX))
PUText$(5) = ¥ Subgrade trial® + STR$(11X)
CALL PopupError
AnalysisFailedX = TrueX
GOTO CleanUp
END IF
END IF
NEXT KKX
2CountX = 2CountX + 1
LOCATE 12, 46: PRINT USING “###.#v; (29 ® (2CountX / 2TotalX))
NEXT JJX
NEXT GNumX
NEXT IIX

' petermine Esg for Deflectors: (uncorrected deflections)
FOR JX = 1 TO NumStationsX
FOR KX = 1 TO MaxHeightX
IF HeightListX(KX) THEN
FOR LX = StartDeflectorX TO NumweflectorsX
IF MeanDefl(JX, KX, LX) ® DeflFactor > ChevDefl(2, JX, KX, LX) THEN
Slope = Log10(Chewbefl(2, J%, KX, LX) / ChewDefl(l, JX, KX, LX)) / Log10(1500C / 5000)
IF Slope < O THEN
ChevEsg(JX, KX, LX) = 10 * ((Log10(MeanDefl(JX, KX, LX) ® DeflFactor) - Log10(ChevDefl(1, JX, KX, LX))) / Slope
+ Log10(5000))
END IF
ELSE
Slope = Log10(ChevDefl(3, J%, KX, LX) / Chewefl(2, J%, KX, L%)) / Log10(3000C / 15000)
IF Slope © 0 THEN
ChevEsg(JX, KX, LX) = 10 ~ ((Log10(MeanDefl (JX, KX, LX) ® DeflFactor) - Log10(ChevDefl(2, JX, KX, LX))) / Slope
+ Log10(15000))
END IF
END IF
LOCATE 14, 46: PRINT TIMES
NEXT LX
END IF
NEXT KX
NEXT J%
FOR JX = 1 TO NumTPStations¥X
FOR KX = 1 TO MaxheightX
IF HeightListX(KX) THEN
FOR LX = StartDeflectorX TO NuxDeflectorsX
IF TPMeanDefl(JX, KX, LX) ® DeflFactor > TPChewefl(2, JX, KX, LX) THEN
Slope = Log10(TPChewDefl(2, JX, KX, LX) / TPChewefl(1, JX, KX, LX)) / Log10(1i5000 s 5000)
IF Slope < 0O THEN
TPChevEsg(JX, KX, LX) = 10 ~ ((Log10(TPMeanDefl(JX, KX, LX) ® DeflFactor) - Log10(TPChevDefl(1, JX, KX, LX)))
/ Slope + Log10(5000))
END IF
ELSE
Slope = Log10(TPChevDefl (3, J%, KX, LX) / TPChewefl(2, JX, KX, LX)) / Log10(30000 / 15000)
IF Slope © 0 THEN
TPChevEsg(J%X, KX, LX) = 10 * ((Log10(TPMeanDefl(JX, KX, LX) ® DeflFactor) - Log10(TPChevDefl(2, JX, KX, LX)))
/ Slope + Log10(15000))
END IF
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END IF
LOCATE 14, 46: PRINT TIMES
NEXT LX
END IF
NEXT KX
NEXT JX
LOCATE 12, 46: PRINT USING “#¥#.¥#*; 30

! perform Cheviron Analysis for Determined Esg to find Deviator Stresses:
2COMP = ZInterface
OptX = 2
NSX = NumLayersX + 2 ‘for CHEVRON common block
NX = NSX - 1
2CountX = 0
2TotalX = NumStationsX + NumTPStationsX
FOR JX = 1 TO NumStationsX
FOR KX = 1 TO MaxHeightX
IF HeightListX(KX) THEN
FOR GNumX = 1 TO DCntX
IF GNumX = 1 THEN
E(NumLayersX + 1) = ChevEsg(JX, KX, StartDeflectorX)

ELSE
E(NumLayersX + 1) = ChevEsg(JX, KX, GeoX(GNumX))
END IF
REDIM A(184, 10), B(184, 10), C(184, 10), D(184, 10), XX(10, &, &), SC(9), FM(4), PM(9, &4, &)
FOR JKX = 1 TO 184 'CALCULATE THE COEFFICIENTS
CALL COFE(JKX, AZ(JKX, GNumX))
NEXT JKX

Meanl.oad = MeanTestLoad(JX, KX) ® LoadFactor
CALL CHEVRON(MeanLoad, GNumX, ZCOMP, OptX, DEFDEV)
DeviatorStress(JX, KX, GeoX(GNumX)) = DEFDEV
LOCATE 14, 46: PRINT TIMES
NEXT GNumX
END IF
NEXT KX
ZCountX = ZCountX + 1
LOCATE 12, 46: PRINT USING “##¥.#4; (30 + 65 * (ZCountX / ZTotalX))
NEXT J%
FOR JX = 1 TO NumTPStationsX
FOR KX = 1 TO MaxHeightX
IF HeightListX(KX) THEN
FOR GNumX = 1 TO DCntX
IF GNumX = 1 THEN
E(NumlLayersX + 1) = TPChevEsg(JX, KX, StartDeflectorX)

ELSE
E(NumLayersX + 1) = TPChevEsg(JX, KX, GeoX(GNumX))
END IF
REDIM A(184, 10), B(184, 10), C(184, 10), D(184, 10), XX(10, &, &), SC(9), FM(4), PM(9, 4, &)
FOR JKX = 1 TO 184 !CALCULATE THE COEFFICIENTS
CALL COFE(JKX, AZ(JKX, GNumX))
NEXT JKX

Meanload = TPMeanTestlLoad(JX, KX) ® LoadFactor
CALL CHEVRON(MeanLoad, GNumX, ZCOMP, OptX, DEFDEV)
TPDeviatorStress(JX, KX, GeoX(GNumX)) = DEFDEV
LOCATE 14, 46: PRINT TIMES
NEXT GNumX
END IF

NEXT KX

ZCountX = 2CountX + 1

LOCATE 12, 46: PRINT USING "###.#; (30 + 65 * (ZCountX / ZTotalX))

NEXT JX

! petermine Esg:
NunX = NumDeflectorsX - StartDeflectorX +
ConnX = NumDeflectorsX - NumX
ZCountX = 0
2TotalX = NumStationsX + NumTPStations%
REDIM xxx({NumX), yyy(NumX)
FOR JX = 1 TO NumStationsX
FOR KX = 1 TO MaxHeightX
IF HeightlistX(KX) THEN
MinEsg = 1E+20
FOR agaX = 1 TO NumX
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xxx(asaX) = Log10(DeviatorStress(JX, KX, aaaX + ConnX))

yyy(aaaX) = Log10(ChevEsg(JX, KX, aaaX + ConnX))

IF ChevEsg(JX, KX, asaX + ConnX) < MinEsg THEN MinEsg = ChevEsg(JX, KX, aaaX + ConnX)
NEXT saaX
CALL LinearteastSquaresFit(NumX, xxx(), yyy(), Constant, Slope, Rsqd)
BackCalcEsg(JX, KX) = 10 ~ (Log10(DeviatorStress(J%, KX, 1)) ® Slope + Constant)
SELECT CASE Slope

CASE IS > -.15 ’linear response
LinearityX(1) = Linearity%(1) + 1
CASE IS > -.4 ’slightly non-linear response
Linearity%(2) = Linearity%(2) + 1
CASE ELSE tdistinctly non-linear response
LinearityX(3) = LinearityX(3) + 1
END SELECT

IF NinEsg < BackCalcEsg(JX, KX) THEN BackCalcEsg(JX, KX) = MinEsg
LOCATE 14, 46: PRINT TIMES
END IF
NEXT KX
2CountX = ZCountX + 1
LOCATE 12, 46: PRINT USING "#¥#.8%; 95 + 2 ® (ZCountX / 2TotalX)
NEXT J%
FOR JX = 1 TO NumTPStationsX
FOR KX = 1 TO MaxHeightX
IF HeightListX(KX) THEN
MinEsg = 1E+20
FOR aagX = 1 TO NumX
xxx(aaa¥%) = Log10(TPDeviatorStress(JX, KX, asaX + ConnX))
yyy(aaaX) = Log10(TPChevEsg(JX, KX, aaaX + ConnX))
IF TPChevEsg(JX, KX, aaaX + ConnX) < MinEsg THEN MinEsg = TPChevEsg(JX, KX, -aaaX + ConnX)
NEXT aaaX
CALL LinearLeastSquaresFit(NumX, xxx(), yyy(), Constant, Stope, Rsqd)
TPBackCalcEsg(JX, KX) = 10 ~ (Log10(TPDeviatorStress(J%, KX, 1)) ® Slope + Constant)
SELECT CASE Slope

CASE IS > -.15 !linear response
LinearityX(1) = LinearityX(1) + 1
CASE IS > -.4 'slightly non-linear response
LinearityX(2) = LinearityX(2) + 1
CASE ELSE tdistinctly non-linear response
LinearityX(3) = LinearityX(3) + 1
END SELECT

IF MinEsg < TPBackCalcEsg(JX, KX) THEN TPBackCalcEsg(J%, XX) = MinEsg
LOCATE 14, 46: PRINT TIMES
END IF
NEXT KX
2CountX = 2CountX + 1
LOCATE 12, 46: PRINT USING “##R.#%; 95 + 2 ® (Z2CountX / ZTotalX)
NEXT JX

! Determine EquivalentS:
2CountX = 0
2TotalX = NumStationsX + NumTPStationsX
FOR JX = 1 TO NumStationsX
FOR KX = 1 TO MaxHeightX
IF HeightListX(KX) THEN
MeanlLoad = MeanTestlLoad(JX, KX) ® LoadFactor
PreDef = MeanCorrDefl(JX, KX) ® DeflFactor ® MeanlLoad

K1 = 2 ® MeanLoad ® P2 / (Pi ® TLPR ® BackCalcEsg(JX, kX))
SN =3
00
EE = ((SN / (.0043 ® TotalThick)) ~ 3) ® P2
HE = .9 ® TotalThick ® (((EE ® P2) / (BackCalcEsg(J%, KX) ® P1)) ~ (1 7 3))
K2 = HE / TLPR
K3 =S0R(1+K2*2) -k
Kb =2 ® (1 - NH2) ® (SQR(1 + K2 * 2))
FB = K3 ® (1 + K2/ K&)
K5 = ((BackCalcEsg(JX, KX) ® P1) / (EE *® P2))
K6 = 1 - (BackCalcEsg(JX, KX) / EE)

F¥ = K5 + FB ® Ké

DRO = K1 ® FW

K7 = ((PreDef - DRO) / PreDef) ® 100!

K8 = SQR(K7 ~ 2)

IF DRO < PreDef OR K8 < 1! OR SN >= 20 THEN EXIT DO
SN = SN + .05
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LoopP
EquivalentSN(JX, KX) = SN
LOCATE 14, &6: PRINT TIMES
END IF
NEXT KX
2CountX = ZCountX + 1
LOCATE 12, 46: PRINT USING “#¥#.#%; 97 + 3 ® (2CountX / ZTotalX)
NEXT JX
FOR JX = 1 TO NumTPStationsX
FOR KX = 1 TO MaxHeightX
IF HeightListX(KX) THEN
Meantoad = TPMeanTestLoad(JX, KX) ® LoadFactor
PreDef = TPMeanCorrDefl(JX, KX) ® DeflFactor ® MeanLoad
K1 = 2 ® Meanload ® P2 / (Pi ® TLPR ® TPBackCalcEsg(J%, kX))
SN = .3
DO

C(SN / (.0043 * TotalThick)) ~ 3) ® P2

HE = .9 @ TotalThick ® (((EE ® P2) / (TPBackCalcEsg(JX, KX) ® P1)) ~ (1 / 3))
K2 = HE / TLPR

K3 = SQR(1 + K2 ~ 2) - K2

Ké =2® (1 - N2) ® (SQR(1 + K2 ~ 2))

FB =K3® (1+K2/K4)

K5 = ((TPBackCalcEsg(JX, KX) ® P1) / (EE ® P2))

K6 = 1 - (TPBackCalcEsg(JX, KX) / EE)

FW = K5 + FB ® K6
DRO = K1 ® FuW
K7 = ((PreDef - DRO) / PreDef) ® 100!
K8 = SQR(K7 * 2)
IF DRO < PreDef OR K8 < 1! OR SN >= 20 THEN EXIT DO
SN = SN + .05
LooP
TPEquivalentSN(JX, KX) = SN
LOCATE 14, 46: PRINT TIMES
END IF
NEXT KX
ZCountX = ZCountX + 1
LOCATE 12, 46: PRINT USING "“###.#n; 97 + 3 ® (2CountX / ZTotalX)
NEXT JX%

LoSN = 0: HiSN = 0
FOR 1X = 1 TO NumlLayersX
LoSN = LoSN + Thickness(IX) ® ALo(I%X)
HiSN = HiSN + Thickness(IX) ® AHi(IX)
NEXT IX
AvgSN = (HiSN + LoSN) / 2

CleanUpP:
ERASE ChewDefl, ChevEsg, DeviatorStress, MeanTestLoad, MearDefl
ERASE TPChevDefl, TPChevEsg, TPDeviatorStress, TPMeanTestLoad, TPMeanDefl
ERASE E, Vv, H, PZ, QZ, PO, Q0

END SUB

SUB COFE (LCX, P) STATIC
'USE FOR ALL PROBLENS UP TO MAX DIMENSION OF 15 LAYERS
'REPROGRAMMED 1 MAY 1980 BY L J PAINTER
'NOTE DOUBLE ENTRY POINT FOR COES AND CO15
REDIN Q(2, 2)
FOR KX = 1 TO NX
T = EC(KX) © (11 + V(KX + 1)) / (E(KX + 1) ® (1] + V(KX)))

TIN=T1 - 11

PH = P ® H(KX)

PH2 = PH * 21

VK2 = 21 ® V(KX)
VKP2 = 21 ® V(KX + 1)
VK4 = 21 * w2

VKP4 = 21 ® VKP2

VKK8 = 81 ® V(KX) ® V(KX + 1)

XX(KX, 1, 1) = VK4 - 31 - T1

XX(KX, 2, 1) = 01

XXKX, 3, 1) = TIM ® (PH2 - VK4 + 11)

XX(K%, 4, 1) = <21 *TIN® P
T3 = PH2 ®* (W2 - 11)
T4 = VKK8 + 11 - 31 ® VP2
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15 = PH2 ® (VKP2 - 11)
T6 = VKK8 + 11 - 31 * VK2

WUKX, 1, 2) = (T3 +Tb - TIL*(T5+T6)) /P
XX(KX, 2, 2) = T1 ® (VKP4 - 3!1) - 11

(KX, &, 2) = TIN ® (11 - PH2 - VKP4)

XX(KX, 3, 4) = (T3 -T4-T1 (15 -T6)) / P

T3 = PH2 ® PH - VKK8 + 11
T4 = PH2 ® (VK2 - VKP2)

XX(KX, 1, 4) = (T3 + T4 + VKP2 - T1 * (T3 + T4 + VK2)) / P
XX(KK, 3, 2) = (-T3+ T4 - VKP2 + T1 ® (T3 - T4 + VK2)) / P
XX(K%, 1, 3) = TIM ® (11 - PH2 - VK&)
(KX, 2, 3) =21 *TIMH®P
XK(KX, 3, 3) = VK& - 31 - T
XX(KX, 4, 3) = O
(KX, 2, &) = TIN ® (PH2 - VKP4 + 11)
XK(K%, 4, 4) = T1 ® (VKP4 - 31) - 1%
NEXT KX

SC(NX) = 41 ® (V(NX) - 11)
IF NX >= 2 THEN
FOR K1X = 2 TO NX

MX = NSX - K1%
SC(MX) = SC(MX + 1) ® 41 ® (V(MX) - 11)
NEXT K1X%
END IF
ol, D=1
e, 2 =1
a1, 2) = 01

Q@ =P ® 21 ® H(NX)
IF @@ <= 50 THEN (1, 2) = EXP(-QQ)
FOR MX = 1 TO &
L% = (MX + 1)\ 2
FOR J% = 3 10 4
PH(NX, MX, JX) = XX(NX, MX, JX) ® Q(LLX, 2)
NEXT J%
NEXT MX
FOR K1% = 2 TO N%
KX = NSX - K1X
KKX = KX + 1
QQ =P ® 21 ® H(KX)
1f Q@ <= 50 THEN

a(2, 1) = EXP(QQ)
1, 2) =11 7 @2, 1
ELSE
a1, 2) = 0!
Q(2, 1) = 1E+20
END IF

FOR MX = 1 70 4
LLX = (MX + 1) \ 2
FOR J% =3 10 &
PMCKX, MX, J4%) = (XX(KX%, %, 1) ® PM(KKX, 1, J%) + XX(K%, MX, 2) ® PH(KKX, 2, J%)) ® Q(LLX, 1) + (XX(KX, MNX, 3) ®
PM(KKX, 3, JX) + XX(K%, MX, 4) ® PM(XKX, 4, J%)) ® QCLL%, 2)

NEXT JX

NEXT MX
NEXT K1%
T3 =21 ® V(1)
T6=713 - 11
FMC1) = P ® (PN(T, 1, 3) + PH(1, 3, 3)) + T3 ® (PH(1, 2, 3) - PM(T, 4, 3))
FM(2) = P ® (PM(1, 1, 3) - PNC1, 3, 3)) + T4 ® (PM(1, 2, 3) + PM(1, 4, 3))
FM(3) = P ® (PM(1, 1, &) + PH(1, 3, 4)) + T3 ® (PN(1, 2, 4) - PH(1, 4, 4))
FM(4) = P ® (PNC1, 1, 4) - PH(1, 3, 4)) + T4 ® (PM(1, 2, 4) + PH(1, 4, 4))

DFAC = SC(1) / ((FM(1) ® FM(4) - FM(3) ® FN(2)) * P * P)
ACLCX, NSX) = Ot

B(LCX, NSX) = O

C(LCX, NSX) = -FM(3) ® DFAC

D(LCX, NSX) = FM(1) ® DFAC

FOR X1X = 1 TO NX

ACLCX, K1X) = (PM(K1X, 1, 3) ® C(LCX, NSX) + PM(K1X, 1, 4) ® D(LCX, NSX)) / SC(K1%X)

B(LCX, K1X) = (PM(K1X, 2, 3) ® C(LCX, NSX) + PM(K1X, 2, 4) ® D(LCX, NSX)) / SC(K1%X)

C(LCX, K1%) = (PM(KIX, 3, 3) ® C(LCX, NSX) + PH(K1X, 3, &) ® D(LCX, NSX)) / SC(KIX)

DCLCX, K1X) = (PM(KIX, 4, 3) ® C(LCX, NSX) + PM(K1X, &4, 4) ® D(LCX, NSX)) / SC(K1X)
NEXT K1%

END SUB
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SUB Part (CtX) STATIC
61 = .8611363
G2 = .339981
FOR GNum® = 1 YO CtX
ZF = TLPR
NTestX(GNumX) = 2

IF RR(GNumX) > O THEN
NTestX(GNumX) = TLPR / RR(GNumX) + .0001

IF NTestX(GNumX)

NTestX(GNumX) =

ZF = RR(GNumX)
END IF

<= 0 THEN
RR(GNumX) / TLPR + .0001

NTestX(GNumX) = NTestX(GNumX) + 1
IF NTestX(GNumX) > 10 THEN NTestX(GNumX) = 10

/COMPUTE POINTS FOR LEGENDRE-GAUSS INTEGRATION

END IF

KX=1

2F = 21 ® 2F

§22 = 0!

FOR IX = 1 TO 46
szZ1 = S22
S§22 = B2(1X + 1) / ZF
SF = 8§22 - s21
PP = $22 + S21
SG1 = SF * G
$G2 = SF ® G2

AZ(KX, GNumX) = PP - SG1

AZ(KX + 1, GNumX)
AZ(KX + 2, GNumX)
A2(KX + 3, GNumX)
KX=KX+4
NEXT 1%
NEXT GNumX
END SuUB

PP - SG2
PP + SG2
PP + SG1
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